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Notes and Comments. 

The Beet Sugar Subsidy Controversy. 

During the last few weeks a flood of limelight has metaphorically speaking 
been cast on the home-grown beet sugai industry both in Parliament and the 
press, and the subject has received unprecedented attention. Much loose talk and 
argument has been advanced as to the precise incidence of the new subsidy which, 
first proposed by Mr. Snowden as Chancelloi of the Exchequer in the late Labour 
Government, has been “ stepfathered (to quote a House of Commons phrase) by 
the present Government and will shortly pass into law. It is generally agreed 
on all hands (save of course those of doctrinaire Free Traders) that it is desirable 
to assist the nascent industry for a term of years ; even the refineis profess, in the 
words of Sir Ernest Tate, to ‘^have no objection whatever to the Goveininent 
giving a subsidy on raw sugar*’; the storm of contioversy has centred round the 
question whether in gianting a subsidy on the higher grades of beet sugar 
the Government is not inflicting a seiious injury to the established refineries. 

Unfortunately for the refiners, their piotagonists in and out of Parliament 
are not by any means agreed as to the nature of the injury, and their case as 
presented in Parliament was too vague to be convincing, as the ten to one vote in 
favour of the subsidy assuredly proved. For one thing they will not state exactly 
what they want in order to remedy the alleged injustice. All we are told is that 
in not stopping the subsidy at the raw sugar stage the refiners are being most 
unfairly handicapped, and a good deal of play is made by means of loose arguments 
in the press to the effect that this handicap amounts to 21s. 8d. per cwt.! ^ 


The Pros and Cons of the Matter. 

The above is the gist of the controversy. One must now examine not only 
some of the arguments employed but also the fundamentals of the case, if the 
whole is to be viewed in a right setting. 

i The only scale ot subsidy published so far is that reproduced on page 11; but it may be 
pointed out that the difference between the subsidy on law sugar at 94*^ and that on rehned 
over 98® is a matter of some 8s. per cwt 
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To take the fundameatals first, the plain fact of the matter is that the 
refiners are up against something much bigger and more peimanent that the 
question of an inequitable subsidy lasting under present intentions for ten 
years. This is neither more nor less than the cardinal fact that the production of 
sugar fit for table consumption is tending increasingly to become a single process, 
carried on in one factory with no inteimission of operations. In beet sugar 
manufacture this single process is now in general operation in most up-to-date 
beet factories, especially in America where such a thing as raw beet sugar ever 
being offered on the market to the refineries proper is practically unheard of. It 
is probably quite accurate to say that all the U.S. beet sugar factories are pro- 
ducing white granulated sugar, without any raw sugar stage with its subsequent 
ri^melting of raws. On the Continent of Europe things are more in a stage of 
transition ; vested interests, and the existence of a large number of old factories, 
preclude any wholesale alteration in the modua operandi; but the tendency when 
modernizing old, or building new, factories is here also in favour of the one-process 
system, and it can only be a question of time ere the supply of 88 per cent, beet 
(at all events the surplus available for export) will tend to diminish greatly if not 
to cease altogether. 

In the cane sugar industry the orientation is the same way, even though, 
owing to the more gummy nature of cane juice as compared with that 
scientific attainment has not advanced quite so far along the road to suJSe^. But 
it may be assumed that cane technologists have this aim in constant view and will 
not rest from their researches till the cane sugar factory also can turn out a 
perfectly marketable white sugar. 

In view of these facts, it is futile, not to say misleading, for Sir Ernest Tate 
to allege, as he did at the annual meeting of his Company, that *'all sugar, 
“ whether from cane or beet, must first be made into the raw product and we hold 
** that any subsidy to agriculture should stop there. The after refining is a further 
“process which can be more economically carried out on the larger scale in 
“refineries woiking all the year lound.” No doubt m the sense and practice 
desired by the refiners there are two processes, but as we have remarked above the 
latest modern practice is to combine them into one under the same roof. 

The main question then is: Are we in starting a new industry in this 
country, an industry which is one of the most highly technical of its kind in 
existence, to handicap the beet sugar factories concerned, by making them hand¬ 
maids to the existing refineries, or are we to give them carte blanche to adopt just 
that procedure as will prove most economical and remunerative for them in their 
fight against world-wide competition of the most up-to-date description F Mr. 
Guinness (the Financial Secretary to the Treasury) in his speech in Parliament 
(reproduced on another page) was clear in his view as to what the answer should 
be. Incidentally, he pointed out that the refining interests in their represent¬ 
ations to the Board of Customs and Excise suggested as an alternative to the 
present official scale of subsidy that the scale should be adjusted to give more 
subsidy proportionately to uiiiefiued than to refined sugar so that factories might 
be encouraged to produce the raw article which would have to be sent to the 
existing refineries ^r refinement. Now it is obvious that any such desire ^f the 
refiners to retain their monopoly at the expense of the home beet sugaiyiglguu- 
facturers is not one that can be countenanced in the process of building u|H||ms^ 
country a thoroughly modern beet sugar industry. The interesta efHH|^p 
are—for the present at all events—largely irreconcilable; and puliUo, ogHtal 
where properly informed is all in favour of giving the white sugar faotories^H^ 
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hand. We are not prepared to commit ourselves at this stage to affirming that 
there is no means of compromise that vill surmount the refiners’ difficulties. 
But we affirm that the new factories must have the freedom to turn out just that 
type of sugar that it pays them best to manufacture, and if they get a subsidy at 
all it must not be scaled to penalize them in the matter of their given choice. 


The Subsidy based on the Customs Scale. 

Sir E. W. Tatb stated, we repeat, that the refiners have no objection what¬ 
ever to the Government giving a subsidy on raw sugar. Since then, the Secretary 
of the British Sugar Eefiners’ Association has declared that “they are not opposed 
in any way to any subsidy given to the home-grown beet industry, providing that 
such subsidy be given in a way not injurious to an existing industry,” The clear 
assumption, then, is that what they object to is the granting of a subsidy to 
sugars polaiizing over, say, 94®. But if we understand aright the arguments put 
forward in the House of Commons by Mr. Guinness (Financial Secretary to the 
Treasury), who voiced the view of the Board of Customs, the ascending scale over 
94® is arranged after the similar scale of Customs Duties which increase with the 
rise in polarization on the basis of the fact that the higher the polanzation the 
more sucrose there is in a given bulk of “ sugar.” The Customs aver that when 
the scale of duties was first drawn up, the refiners thought it erred on the side of 
assuming too high a recovery when one got near the top ; now, when the scale of 
subsidy is drawn up on similar lines, the refiners assert that it errs the other way 
and unduly favours the finishing process. The refiners do not appear to have 
submitted any data to prove then case, and in default it is not surprising that for 
the present at any rate the Government are not convinced that the injustice exists 
to any appreciable extent. As is usual with Budget resolutions passed in the 
House of Commons, the subsidy will come up for a further stage of debate at a 
later date when the House will give the final legislative authority to the proposal. 
This will have to be before the end of March, and if by that time the refiners can 
demonstrate with some detail the actual effect of the subsidy on the refining 
industry, some eleventh hour concession might yet be obtained. 

Refiners to embark on Raw^ Sugar Production. 

The Government did make one concession to the refiners during the debate, 
which was that if they could get raw sugar from beet factoiies in this country, 
they would be entitled to claim that portion of the subsidy which was above the 
raw sugar stage. In other words, while that poi tion of the subsidy relating to say 94° 
went to the raw beet factory, the portion relating to all the polarization above 
94° would be drawn by the refinery. We have often wondei ed why the big refiners 
have been so reluctant to come forward and finance schemes for producing raw 
material in this country for their refineries; in other words, to embark on the 
beet factory business at home and get a portion of the raw grades they refine from 
home sources. Their preference for raw beet as compared with raw cane is an 
open secret. Possibly they have counted too long on securing all their require¬ 
ments in the future from Continental raw sugar sources. Comment was naturally 
made in the House of Commons on the fact of this reluctance. But now the 
force of events has decided them to take the step, and the leading firm, 
Messrs. Tate d; Lyle, Ltd., have decided to co-operate )^h the Anglo-Hungarian 
syndicate which is starting a raw beet sugar factory at Bury St. Edmunds. We 
give the details elsewhere. The venue of this factory will doubtless allow the 
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easy transport of the tb.'W sugar in barges down the Essex coast and up the 
Thames to Silvertown. 

This is a beginning which if successful is bound to be extended. It is all to 
the good that the refiners are being forced to give some attention to getting a 
portion of their raw supplies from home sources, to the advaiitHge of the indigenous 
agricultural community. Independent factories will prefer as a rule to turn out 
the higher priced and therefore more profitable white sugar rather than 88 per cent, 
beet; they will need all the profit they can get because they will as a rule only 
work about 100 days a year. But the refiners who own beet factories can average 
the profits of the latter with those of their refineries working with beet or cane all 
the year round, and to that extent will have some advantage over the white sugar 
factory owner, who is not yet assured of continuous employment for his plant. 
To refine raw cane sugar in a beet factory after the termination of the beet cam¬ 
paign would probably not be an economical achievement, as such factories are at 
present equipped, though there remains the future possibility of such refining being 
economically undertaken by means of a process using some decolorizing caibon. 


The Modus Operandi of a Beet Sugar Factory. 

As we stated above, it is not the case as suggested by the refiners that the 
making of white granulated beet sugar is necessarily a two-process job. In 
modern beet factory practice, white sugar is produced in a continuous process 
without re-melting, that is without the production of any intermediate raw grade. 
In other words, white granulated sugar can he produced directly from the concentrated 
clarified juice. This is the standard practice in the United States where the white 
granulated beet competes with output of the seaboard cane sugar refineries. It 
would also appear to be the process to be used in the latest beet sugar factory to 
be started in this country, viz., that of Oolwick, the property of the Anglo-Scottish 
Beet Sugar Corporation, Ltd. In an illustrated booklet on this factory issued by 
the Corporation we are shown by means of a flow sheet that the operations following 
evaporation are as follows: filtration through sand; boiling to grain in the first 
vacuum pan; mixing; centiifugalling; discharging white crystals: drying; 
cooling; and finally transporting to the finished sugar bin and ultimately to the 
store, the molasses being of course boiled and the second sugar also worked up to 
white sugar. This factory has been equipped with machinery by Messrs. Duncan 
Stewart & Co., Ltd., of Glasgow, and as this firm are also equipping the Spalding 
and Kidderminster factoiies, it may be presumed that these also will adopt a 
similar scheme of operations. 

The Greenock Refining Industry. 

It IS an unfortunate circumstance that just at the moment when the com¬ 
petition between the established refiners of Great Britain and the nascent white 
beet sugar industry is in the forefront of public notice, the old-established 
Greenock sugar refining industry should have suflered a severe eclipse resulting 
in the permanent closing down of the refinery of Messrs. Nbill, jDEMPSTBR & 
Neill. Various factors have contributed to this contretemps. The most im¬ 
mediate one has been a prolonged strike lasting some mouths on the part of the 
refinery workers for increased wages. When the strike was finally settled for the 
time being, the workers found there was no further work in one refinery while 
the others will be closed till February or March for lack of supplies of raw sugar. 
Apart however ^m the strike, other causes have contributed to the difficulties of 
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the Greenook refiners. The increasing competition of Continental refined in our 
markets, the difficulty of getting their accustomed supplies of 88 per cent, beet^ 
which has necessitated their buying increasing amounts of raw cane from Cuba 
at prices which on a falling market have proved unremunerative, and the fact, 
doubtless, that they have, as far as modern refinery practice goes, comparatively 
small outputs—all these circuiustances have rendered a profitable refining business 
a matter of increasing difficulty and the dislocation caused by the strike doubtless 
decided the private firm of Neill, Dempster & Neill to retire in good time. 

This business has been in existence for 7l yeais. Neill, Dempster & 
Neill has been a household word in Greenook sugar circles, and we join in the 
general regret that has been expressed that this firm—which must be one of our 
oldest subscribers—should have been forced to terminate its activities. There was 
a lime when Greenock possessed no fewer than 24 refineries, but now the number 
is reduced to four. It is to be hoped that these survivors will be able to tide over 
the present economic crisis that has visited their industry in Greenock, and so 
maintain the old associations of that town with sugar. 


Home Grown Sugar Beet Seed. 

Experiments in the home-production of sugar beet seed have now been 
carried out by the British Beet Sugar Society for the last thiee years, under the 
supervision of Dr, VOELOKER, and with the advice and assistance of Mi. ARTHUR 
Sutton (of Messrs. Sutton, Eeading), and Messrs. Kuhn & Co. the well-known 
Continental sugar beet seed producers. In 1922 “ stecklings’* or small beets 
were produced trom the best ‘‘mother seed^’ obtainable on the Continent. In 
1923 commercial seed was produced fiom these transplanted beets. This year 
the seed so produced has been sown by 17 experienced growers in 11 counties, 
and the beets giown therefrom are in process of delivery to the factories where 
the net yield per acre and the sugar content in the beets will be asceitained on 
behalf of the Society. The result will be compaied with the yield and sugar 
content of home grown beets from commercial seed produced abioad from 
“mother seed” of the same stock. A further stage in the experiment is now 
under the Society’s consideration. 


The Jeswiet Method of identifying Cane Varieties. 

On another page we give a paper by Dr. Eva M. db Calvino, Chief of the 
Department of Botauy at the San Manuel Sugar Cane Experiment Station, 
Oriente, Cuba, containing a reasoned criticism of the Jeswiet method of identify¬ 
ing sugar cane varieties based upon the distribution of the hairs found on the 
outside surface of the buds, sheaths and leaf blades. This paper is thoroughly 
scientific in tone and treatment and represents far moie work than would appear 
at first sight. The task of distinguishing over 60 zones of hairs in an object 
usually about one-third of an inch in diameter is one of extraordinary minuteness, 
and it is probably owing to this fact that very few criticisms of the Jeswibt 
method have as yet appeared. The latter may be considered a remarkable “tour 
de force,” yet it is one that stands in need of a good deal of confirmatory evidence 
before its assumptions can be established, and modifications of the original theory 
are bound to be found necessary. One therefore welcomes a contribution to the 
argument from a skilled worker like Dr. db Calvino. ’ 

^ It should be pointed out, however, that one Greenock refinery, the largest, has always 
used cane sugar only. 
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The important point brought out in her paper is that the presence or absence 
of hairs is one of the characters most affected by climatic conditions, especially 
moisture. Although there is probably a sound basis for Jbswiet’s careful analysis, 
it should, we opine, have been tried oyer widely different rainfall conditions ; one 
presumes that all of his specimens were obtained from his collection of canes 
grown in Java, i.e., more or less at one place. There is something very attractive 
in a “key** to the difficulties of classification, and Je8WIBT*s method is eminently 
such a one. But one believes it is recognized now that such a weapon can only 
be used after a thorough knowledge obtained by the usual method of many 
characters, which is increasing in importance in botanical literature. Linnaeus 
in dividing plants into classes relied on the numbei of stamens in the flower, 
bl^t even he soon found this to be unreliable; this system is now described as 
“artificial,** and it shows a somewhat close resemblance to that expounded by 
Jeswiet. It was in fact a “key,** which was however prepared to solve the 
difficulties of classification before a wide scientific knowledge had been gained of 
the natural affinities of plants. Later botanists, who included the whole fiower, 
were on much safer ground in that theirs became a “ natural ’* system, giving a 
definite indication of the relationship of plants in nature. But with the wider 
knowledge of plants which has been gradually accumulated, many characteis, in 
addition to those of the flower, are being increasingly relied on ; and these cannot 
be usually made out in herbaria, where only the flowers and fruits with the small 
branches bearing them are available. This all points to a wide study of all the 
organs, especially as the flower is ruled out at present in sugar cane varieties, as 
the true basis of variation of our cultivated varieties. 

As at present established, Jeswiet’s oud method is, however, bound to find its 
uses amongst those highly trained people who can make allowance for its funda¬ 
mental insecurity in not taking note of the peculiarly ecological nature of the 
basal character, namely, the hairy clothing of plants in general; but, since the 
method can only be carried out by such highly trained workers, one is inclined to 
agree with such ci itics as Dr. UE Calvino that it is neither convenient nor practical 
as a ready means for the field distinction of cane varieties. 

Sugar Beet Root-liftera. 

The Boyal Agricultuial Society of England has arianged a trial of sugar 
beet root-lifters to take place about next October in the Kelham district of Notts. 
There will be two classes as follows:—Class I.—Eor machines which top and lift 
the roots and separate them from the leaves and crowns; Class II.—For machines 
which loosen the roots, leaving them subsequently to be lifted and topped by 
hand. Entries will be closed on or about May 3()th, 1926. The points to which 
the judges* special attention will be directed arePrice; simplicity in design and 
working; draught; ease of handling; ease in turning; efficiency in lifting or 
loosening roots; freedom from damaging roots; and effective separation of leaves 
froip root. 

Further particulars will be available shortly, and may be obtained from 
the Secretary, Mr. T. B. Tukner, 16, Bedford Square, Loudon, W.C. 

The Iloyal Institute of Scientific Industrial Research of Sweden has awarded its gold 
medal of the first class to Dr. Johannes Ruths for his Steam Accumulator invention. 
As was recently pointed out,^ this apparatus equalises the intermittent load on boilers in 
faetorien and power plants, thus securing greater facility in working and establishing 
substantial economies in running costs. It is claimed that in actual practice fuel economy 
of 15 to 30 per cent, is obtained when Ruths* accumulator is installed. The invention 
attracted a good deal of attention at Wembley Exhibition, London. 
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All anonymous writer published some notes on animal charcoal, its manu¬ 
facture aiid use, in this issue of our predecessor. Precautions advised in making 
ohar were, firstly, that the boiling or steaming of the bones to extract the fat 
should not be carried so far as to extract gelatine in any considerable amount, 
otherwise the carbon content would be diminished; and secondly that the bones 
should be heated for a long time at a low temperature rather than for a shorter 
time at a higher temperature. Another point was that the ball-and-socket and 
other soft portions of the bones should be rejected, if char of the best quality was 
in view, those portions giving a **shelly char, easily friable.” 

Alfred Fryer, late Editor of the Sugar Cane, controverted some of Pusseirs 
statements made when desciibing his scheme of maceration,^ his view of the 
matter being that there was “nothing new in wetting megass with steam and 
water, and passing it again through a cane mill, and accounts of expeiiments 
of this mode of treatment are well-known to all those who are familiar with the 
literature of the sugar industry, but with such a process the game is not worth 
the caudle. The amount of water added must be large, and the amount of sugar 
ultimately left in the megass must also be large. The extract must be weak, 
involving great cost for evaporation.” 

Druitt Halpin and James B. Alliott described their improved type of 
Wetzel pan, which was capable of taking steam at a higher pressure than the old 
type of this appaiatus, and could bo very well used for “dealing with second and 
third boilings of sugar, the products of which are of an inferior character. In the 
case of these low-class sugais, the colour is a secondary matter, and as they already 
have a bad colour which cannot be much injured by a high temperatuie it is 
desirable to take advantage of this fact to boil them ott* quickly by the employment 
of steam at a higher pressure than can be safely resorted to in the old type of 
Wetzel pan.” 

But the most interesting article in this issue was an anonymous one on 
“Steam Ploughs,” giving an account of Fowler’s original system. Its principal 
elements were an engine, an anchor, a wiie lopo, and a balance plough. “In this 
system, the engine is placed at the end of one of the headlands of the field to be 
ploughed, and opposite to it the anchor is fixed. This is a massive framework of 
wood, mounted on sharp disc-wheels of about two feet in diameter, which cut 
deep into the ground, and even take such a hold on the slightest soil, as to resist 
the pull of the wire rope. This is passed round a sheave or drum placed beneath 
the engine, and by it the plough is diiven, the rope being borne off the ground 
by a number of pulleys, or ‘rope>porters,’ mounted on frames. The plough is a 
framework of iron, balanced upon two large wheels, and haying four or five 
plough-bodies and coulters attached at each end, so that so many furrows can be 
cut at once. When the headland is reached on which the anchor is fixed, the end 
of the beam that was out of the ground is depressed, the other end being raised by 
the balance-wheels, and the first set of ploughs come into operation for the return. 
By altering the position of the plough-bodies along the framework, a broad or 
narrow furrow can be cut at pleasure. 


iLiS./., 1924, 630. 
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The United Kingdom Beet Sugar Subsidy. 

Debate in Parliament. 

The British Sugar Subsidy came up for disoussioii in Parliament on December 
18 th when the Financial Besolution authorizing its payment was moved by the 
Government. The Minister of Agriculture (Mr. Edwabd Wood) introduced the 
measure for the Government. His speech, as reported in Hamardy was as follows:— 

** During something like a dozen years various efforts have been made to establish the 
beet industry in this country. Those efforts included the abolition of the Excise Duty in 
1922, and that was followed this year by the reduction of the Custoiiis Duty, which had 
the effect of somewhat dislocating the then position in which the industry was carried on. 
Tim result was to force the Labour Government to give their attention to the question of 
what further steps were necessary in order to give this infant industry a chance of 
establishing itself and of allowing an agpricultural experiment to be thoroughly explored. 
After considerable deliberation they foimulated the scheme which is the basis of the present 
Resolution. We have found ourselves the heirs to their work which, as in this respect 
we thought it good, we have adopted. 

The main proposal is a very simple one. It is to give a subsidy to the industry, and 
while doing that to reimpose the Excise Duty that had been removed in 1922. At this 
stage I need not say anything except a passing word as to the general arguments that have 
led to this policy. They were arguments agricultural, relating to the condition of the 
development of a new crop, arguments relating to employment, because it is evident that 
this crop and the general development of the factory production, if it can be developed, 
will lead to greater employment; and, lastly, an argument that always appeals strongly to 
myself, namely, that it was a desirable thing, if you could, to stimulate production of 
home-grown sugar. I think it is also true to sf y that the experience of all beet-producing 
countries goes to show that with this industry it is necessary to be prepared to give a 
measure of assistance in the earlier years. It is not a very easy business to start. For 
one thing the farmers are naturally very conservative people. It is a badge of their tribe 
in all countries. They want a certain inducement before they will stait out on a new 
departure. Of course, the general process of manufacture is highly technical, and before 
it will be undertaken both farmers and the manufacturing side of the industry demand a 
certain measure of stability. 

The principal reason that led the late Government and this Government to substitute 
the policy of subsidy for the policy of remission of Excise Duty was that, unless you were 
to tie the hands of the Chancellor of the Exchequer in dealing with the Customs Duty on 
sugar, it was impossible to give stability to sugar beet production in this country. It is 
evident that, in so far as they depended for protection on the scale of Customs Duty, as 
soon as that scale was varied so their measure of protection would automatically bo varied 
and instability would be introduced. I would also emphasize this—that if stability is 
necessary from the point of view of the industry, in my judgment' it is not less necessary 
from the point of view of the State that the assistance which the State gives should be of 
a temporary character; that is to say, that the commitments that the State undertakes 
should be definite and that the State and the taxpayer should know where they are. For 
that reason it has been proposed that the subsidy shall be payable for 10 years on a 
decreasing scale, the first loar years on a certain scale, gradually falling to extinction at 
the end of the term. 

As a condition of that subsidy it will be necessary for the factory to pay the growers 
a certain minimum price for the beet which they buy from the farmers during the first four 
years. That price will be fixed in the Bill at a figure of 44b. a ton, with 16^ per cent, of 
sugar content. The second condition, whidi we propose to attach to the enjoyment of the 
subsidy, is one that will commend itself to all members. That is a condition that a 
factory enjoying the subsidy should have in its plant a considerable proportion of 
machinery made in this country. That is reasonable, because we are stimulating this 
industry by British money, and it i^not unreisonable to ask and to secure that the greatest 
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possible benefit inures to British industry out of the public money expended. The 
percentage that will be suggested in the Bill is 75 per cent. It will be necessary to add 
certain conditions to that, and they will be found in full in the Bill. 1 hope, therefore, 
that these proposals will be found to be largely non-controversial and agreed. I think 
that the veriest Free Trader need not fear that the late Chancellor of the Exchequer 
(Mr. Snowdbn), who whs responsible for the initiation of these proposals, would have put 
his name to anything that could seriously be thought to impugn the principles of which 
he is so devoted a disciple. Indeed, every Free 'i’rader, from the great economist down¬ 
wards, would admit that it was not unjustifiable to afford a special measure of help to a 
nascent industry. There is, however, one aspect of the question thnt has excited some 
criticism. That is its reaction upon the business of the great refining industry carried on 
in this country. The refiners have complained that the scale of the subsidy as at present 
drawn confers a preference upon the production of rehned sugar as compared with the 
production of what may he called raw sugar, and thereby they fear that the attempt which 
we are making to assist one British industry will merely be made at the expense of 
another established industry. 

For my part I say at once that any such objection or consideration as that is entitled 
to the most careful and sympathetic consideration of the Committee. That I will 
endeavour to give it. I cannot help thinking, however, that that fear is based upon some 
misappreciatioii of the facts. Apart from the fact that the whole modem development of 
this business in Continental countries, as I am advised, favours the establishment of a 
continuous process in one factory, from the handling of the raw material, the beet, to the 
final manufacture of the refined sugar, as the most economic piocess, I think it might be 
supposed, from the objections that have been stated publicly by those who speak for the 
refining industry, that it was proposed in this subsidy actually to give a preference to 
refined sugar over raw sugar. It might oven be supposed, from some of the literature I 
have seen, that no subsidy was being given on the production of raw sugar at all. That 
really is a great misconception. The scale of the subsidy we propose is exactly the same 
as the scale at present enforced in the Customs Duty. Therefore, I confess that it is a 
little bit difficult for me to understand why a scale which is so fair m Customs would 
necessarily be unfair in the subsidy 1 f at any time a case was established for the variation 
of the Customs scale, of course the subsidy scale would properly vary with it. I am 
advised that it would be almost impossible, or at all events administratively most difficult, 
to try to work on two scales for the two sides of what is really a single subject. 

I go a little further than that. I suggest there is only one basis on which you can 
deal with this question, whether you are dealing with it by Customs or dealing with it 
from the angle of subsidy. You must deal with it on the basis of the closest scientific 
approximation you can get to the amount of extractable sugar content at any given stage, 
and that is the basis upon which we have tried to proceed. We have sought to hold the 
scales absolutely evenly between the raw sugar interest and the refining interest. From 
my point of view as Minister of Agriculture, it does not make a great deal of difference— 
it does make some difference, hut not much—whether a factory wants to make raw sugar 
or rofined sugar. There are some people who have sugar factories, and who are putting 
up factories, who want to make white sugar. There are others who, partly because the 
process is not so expensive and pailly because they have other facilities, wish to ttop 
at the raw sugar process. Our scale is devised in an endeavour to mete out impartial 
justice according to a scale, the scientific value of which has been more or less accepted. 

I would point out that there is nothing in the world to prevent the refining interest, 
if it wishes to do so—as I greatly hope it will—Itself going into this business and establish' 
ing its own factories and thereby qualifying itself to draw the subsidy. I go even further. 
I think it might have been argued that tho refining interest had certain grievances if the 
case had stood at this point, namely, that the subsidy was to be payable on the product of 
a tactory, and if that factory finished raw sugar, it might have been argued that a man 
who took on raw British sugar and finished it off, up to the refining stage, was suffering 
an injustice in face of the competition of the other subsidized complete process carried on 
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in another factory next door. Therefore 1 propose to exteiid slightly the principle by 
which, if a refiner prefers to go into the raw sugar process and carries the raw sugar away 
to his existing refinery, we propose to pay him the sugar subsidy on the refined sugar on 
the final stage in the refinery. I hope that by this concession we may go a long way 
towards removing whatever measure of injustice was—as I think wrongly—conceived to 
lurk in our proposals. 

A few words in conclusion as to the cost of the Financial Kesolution. It will be 
recognised that it is difficult to estimate with complete accuracy a cost which, obviously, 
depends upon the number of factories established and upon the type of those factories. 
The best estimate I can give is that it will cost £630,000 gross this year by way of subsidy, 
Off that has to be taken about half, which represents the income from the reimposed excise, 
which leaves the net cost to the State about £265,000. Those figures will be doubled for 
the\8econd year, but beyond that it is impossible to make any forecast without knowing 
how many factories will he built. It may interest the Committee to know that three 
factories are in operation and eight new factories are contemplated, of which, I think, six 
are likely to be ready for working by October, 1925, and will be therefore leady to take 
next year’s crop. 

Mr. Buxton (Lab.) who spoke for the late Government expressed pleasure that the 
present Government proposed to carry on the policy formulated hy their predecessors. 
The only point that gave him doubts was the wisdom of the condition as to 76 per cent, of 
the machinery being British. He asked the Government to exercise special vigilance to 
see that the best possible machinery is bought without handicapping or interfering with 
the factories that are to be established. There was rather a warning experience, he added, 
in regard to the factory which the Government financed at Kelham; a great deal of 
the machinery had in the end to be replaced. As regards the agriculture of the sugar beet 
he considered that the farming community were going to derive from the subsidy a 
degree of education that would make the expenditure worth while. It necessitated for 
instance the use of various new forms of agricultural machinery. One could not even get 
the sugar beet crop up without using a lifter, which was quite unknown in connexion 
with other crops. Again one cheapened the processes of arable fanning generally because 
of the extraordinary qualities of the beetroot crop, which as contrasted with other root 
crops was a paying one. In Germany it was said that the wheat crop on a given area has 
been increased by as much as 15 per cent. But the real example for us was Holland which 
after a period of protection became a model of free trade in regard to sugar, and the 
industry there without any help at all was now an extremely fiourishing one. 

Mr. Macquisten (U.) strongly supported the proposal as to British machinery pre¬ 
ponderating in the new factories and did not think it was necessary to get even 26 percent, 
of the machinery from abroad. Men who had been walking about the streets of Glasgow 
looking for work would now he engaged in making sugar machinery. In his view the 
earlier factories made a mistake in going abroad for their machinery. The manufactuie 
at home of future equipment would be an immense help to the engineering industry. As 
for the agricultural side of the industry, all history showed that the beet sugnr industiy 
never grew in any country without assistance at the start. But our home production would 
never be able to undertake the supply of more than 25 per cent, of the sugar we needed in 
this country; it would be an immense help, however, in keeping down the price of sugar. 

Mr. Hannon (U.) speaking for the refiners said they were not opposed to the 
principle of the subsidy generally, hut only to its extending to sugar of a higher polariz¬ 
ation than 98®. If the beet sugar manufacturer was permitted to manufacture sugar 
exceeding that quality he was given a measure of protection of 21b. fid. as against the man 
now engaged in the refining of sugar in this country. The British sugar refining industry 
to-day was quite willing to co-operate with the beet sugar factory in converting its raw 
sugar into white sugar ; it would be glad to see raw sugar manufactured up to 98® 
polarization, but above that point the State was using the taxpayers’ money tp strike a 
blow at the refining industry. Sir GonraBY Collins (L.) spoke in a similar strain and 
appealed to the Government to give special consideration to tho^G:^noek sugar refizu^g 
industry. 
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The Financial Secretary to the Troaaury (Mr, Guinness) explained why the Govern¬ 
ment could not agree to cut the subsidy short at 98® polarization as moved hy Mr. Hannon. 
The Oustoms authorities claimed that the present scale of duties represented the relative 
sugar values of each degree of polarization as fairly as could he arrived at. But when the 
scale was originally laid down the refiners complained that it allowed for the recovery of too 
high a percentage of sugar when you got near the top. Now they were saying the contrary, 
and he really thought the Government were striking a balance between the two complaints. 
The refiners’ argument appeared to he that though the scale was fair for Customs and 
Excise it was not fair as a basis of subsidy. The Government on the contrary believed 
that the scale did give that fairness and that it offered no preference to the 
as against the raw sugar producers. If the scale was unduly favourable to the 
rejinera^ in declaring sugar at high polarization, it was also perfectly fair to the 
position of the refineries to give them the opportunity to establish factories and to 
share in the benefits of the subsidy. If they did not want to do that, they could take over 
the sugar in an unrefined state and refine it themselves and get a payment for the refined 
that would put them on absolutely equal terms. Ue mentioned that the Bury St. Edmunds 
factory which was being projected by a Czecho-Slovakian group did not intend to produce 
white sugar, so that their sugar would be available for the refiners As a matter of fact 
he did not think the refiners really wanted the lower scale. “ This is the report of their 
case MS put before the Board of Customs and the Minister for Agriculture. The British 
sugar refiners ask that the subsidy should be confined to unrefined and withheld from refined 
sugar. In default of that the subsidy scale sliould be adjusted to give more subsidy 
proportionately to unrefined than to refined sugar, so that factories might be encouraged 
to produce the unrefined article which would have to be sent to the existing refineries for 
refinement. See what that would mean. It would actually penalize the Brit^'sh producer 
as against the foreign producer. At present a consumption of 1,600,000 tons exists in this 
countiy and there are about 600,000 tons brought in ready refined from abroad. That 
sugar under this proposal would still come in. The foreign refiner would be allowed the 
full benefit of our maiket, but a new and promising sugar industry in this country would 
not be allowed the same opportunities for economic production but would be prevented by 
artificial working of the scale against them from engaging in this industry, the product of 
which in foreign countries is given free entry in this market. That is a policy with which 
we cannot agree. We feel that in this subsidy w© must hold the scales absolutely even 
and not interfere as between one part of the industry and the other. We do not think it 
would be fair to give preference to existing refiners and by so doing to penalize the new 
factories from going into business.” 

After further debate, the Resolution was put to the House, and carried by 
1223 to 22 voles. 


The following is the scale of subsidy so far as it has been published by the 
authorities:— 


Sugar. 


If manufactui ed at any time within 
Tho first The next The last 

four years of three years of three years of 

the period. the period the period, 

s d. 8. d. s d. 

Of a polarization exceeding 98°.. 19 6 ,, 130 v. 66 

Of a polarization exceeding 76° 

and not exceeding 77® .... 9 8-0 .. 6 6*3 .. 3 2*6 


Of a polarization exceeding 77® Intermediate rates varying between 
but not exceeding 98®.. .. 19 6 ,, 13 0 .. 6 6 

and and and 

9 8-0 .. ^ 6 6-3 .. 3 2-6 

'We are not able to follow this argument, save on the assumption that “refiners” (as 
italicized by us) was meant by Mr. Guinness to refer to the white sugar stiure at the beet 
factory.—Ed. 
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Molassxs. 

If manufactured at any time within 
The first The next The last 

four years of three years of three years of 

the period the period. the period. 


Containing 70 per cent, or more 

s. d. 

8. d. 

8 

d. 

of sweetening matter .. .. 

Containing less than 70 per cent, 
and more than 50 per cent, of 

12 4-7 

8 3-1 

4 

1*6 

sweetening matter. 

Containing not more than 60 per 
cent, and not less than 46 per 

8 10-9 

6 11-3 

2 

11*6 

cent, of sweetening matter.. 

4 3*8 

2 10-6 

1 

6-2 


Containing less than 46 per Hates bearing the same proportion to the 
cent, of sweetening matter. rates specified as aforesaid in the case of 

molasses containing not more than 60 per 
cent, and not less than 46 percent, of sweet¬ 
ening fnatter as the percentage of sweetening 
matter bears to 60 per cent. 


The British Beet Sugar Industry. 

Progress of the New Factory Schemes. 


Details are now published of the now Ipswich factory projected by the Anglo- 
Dutch group. A limited company entitled The Ipswich Beet Sugar Factory, 
Ltd., has been formed with a nominal capital of £300,000. The Board of Directors 
follows much the same personnel as that of the same group’s Ely factory described 
ill our November issue.^ The names comprise ; Col. G. L, Oourthope, M.C.» 
M.P., Whiligh, Sussex; Sir James Martin, Kt., J.P., 60, Gresham Street, E.O., 
incorporated accountant; Sir Edward Packaid, Kt., J.P., The Giove, Bramford, 
Ipswich ; J. P. Van Hossum, Heerengraoht 493, Amsterdam, beet sugar manu¬ 
facturer ; Dr. A. Wijnberg, Heerengraoht 667, Amsterdam, beet sugar expert; 
Dr. J. A. Van Leen, Juliana Van Stolberglaan 115, The Hague, Holland, beet 
sugar expert. The Secretary is Mr. Alfred Wood, F.C.A., and the registered 
office is 6, Lancaster Place, Strand, London, W.O. 2. This factory will serve 
sugar beet growers in South Suffolk and Essex ; it will manufacture white sugar 
and dried beet pulp, and will have a capacity of 1200 tons of roots per day. It 
will be ready for the campaign next October. 

The West Midland Sugar Company, Ltd., which was registered last month, is 
concerned with the Kidderminster scheme. The directors are : Bight Hon. Baron 
Weir, of Eastwood, Eastwood Park, Giffnook, Glasgow, engineer, chairman 
(chairman of G. and J. Weir, Ltd.); Right Hon. Baron Invernairn of Strathnaim, 
FUchity, Inverness-shire, shipbuilder (chairman of William Beardmore & Co., 
Jitd.); Eight Hon. Sir John Baird, Bt., P.O., C.M G., D.S.O., M.P., IJry, 
Stonehaven, Kincardineshire (director of Anglo-Soottish Beet Sugar Corporation, 
Ltd.); Sir Ernest Jardine, Bt., The Park, Nottingham (director, Anglo-Scottish 
Beet Sugar Corporation, Ltd.); J. B. Talbot-Orosbie, Eaheen, Bearsden, Glasgow, 
engineer (managing director, Duncan Stewart & Co., Ltd.) ; G. E. Woodward, 


1 L8J„ 19H, 573. 
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J.P„ The Gables, Kiddermmster, carpet manufacturer (director of Briutous, Ltd.); 
and 0. C. Brinton, Yew Tree House, Balbroughton, carpet manufacturer (director 
of Brintons, Ltd.). 

The capital is £250,000 and the directors may borrow an equal sum without 
special authority. Application has been made for a loan under the Trade Facilities 
Act. This is a factory of the Anglo-Scottish group, and the equipmont is being 
supplied by Messrs, Duncan Stewait & Co., Ltd., Glasgow. 

Messrs. Duncan Stewart & Co., Ltd., are also providing the machinery for 
the Spalding factory of the same financial group. Each of these two factories will 
be capable of slicing at least 1000 tons of beetroots per day. The equipment 
includes the necessary plant for recovering sugar from the molasses. Allowing 
for working capital, the cost of each factory will come to over half a million 
sterling. A reasonable output for such factones can be taken as 10,000 tons of 
sugar a year. 

Finally, there is the Bury St. Edmunds factory scheme which is being 
promoted j oiutly by English and Hungarian interests. Messrs. Tate & Lyle, Ltd., 
are the principal British piomoters while half the cost of the undertaking (about 
£350,000) will be subscribed by a group of Hungarian capitalists. The factory is 
to be on a site of some 45 acres and is being started at once so as to be ready for 
the 1925 slicing season. It will be capable of producing either raw sugar to send 
to the refineries or else finished white sugar. The capacity is said to be about 
1500 tons of roots per day. A company is being formed to work the factory; included 
on the board will be Lord Denbigh, Sir Douglas Newton, three directors of 
Messrs. Tate & Lyle, Ltd., and three members of the Hungarian group, one of 
whom we understand is Mr. I. J. Sohafbinger who has been connected with the 
preliminary enquiries into the feasibility of the Buiy St. Edmunds project. 


Dr. Prinskn Ctkkhliqb recently (ompared^ the chemical control results reported for 
Cuba (hy the Sugar Club of Havana) and Java (by the Experiment Station) for the 
crop of 1923-24, the following being the average values for the two countries in the 
order above * sucrose m cane, 13*20 and 13 06, purity of the normal juice, 83*48 
and 84*60 ; purity of the final molasses, 32 80 and 31*30; sucrose recovery, per cent, 
sucrose m the cane, 84*74 and 83*10 ; sucrose recovery, per cent, sucrose in the juice, 
91*31 and 90*71, and sucrose lost, per cent, sucrose in the cane, 2*01 and 2*14 per cent. 

Dr. Hahvey W. Wiley recently celebrated his eightieth birthday, and was piesented 
with a bronze medallion by prominent Ameiican chemists as a mark of their esteem. 
Dr. C A. llttowNE (who now occupies Hr. Wiley’s former appointment as Chief of the 
Buieau of Chemistry, Washington) on the occasion of the presentation said that * “The 
American people can indeed be thankful that with the alarming increase in the adultera¬ 
tion and debasement of their food supplies, a reformer was found in the person of Dr. 
Wiley, who, after years of strenuous effoit in the face of strong opposition, finally 
secured the passage of the Food and Drugs Act, one of the finest pieces of constructive 
legislation ever accomplished and a lasting monument to his work as a public official.” 


Our valuable contemporary, Huyat publishes each month extracts from the 

Flanters* Weekly (of Hawaii), headed “Forty Years Ago,” and in one of these appears 
the following statements relating to the contioversy of diffusion v$, milling, which was 
active at that time: “Ilie cane mill is a failure, whether of three, five or 35 rolls! 
Its best friends must admit that it does not accomplish what is desired of it, even in the 

best of hands. No mill ever has and no mill over will attain, no matter how 

favourable the conditions, such results as Prof Wiley has achieved with sorghum, an‘d 
Minohin with tropical cane .... What would be thought of an extraction of 
96 per cent, of all the contained sugar from our canes by milling? Or of bagasse 
which should give * scarcely a chemical trace’ of sucrose^ even as the result of a short, 
experimental run P ” 


UndUehe Merevur, 1924, IT, 7-5-726. 
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Arrowing oi the Cane in Hawaii. 


This paper of Alexander's* is exactly what it professes to be. It is not 
a general discussion on the flowering of the sugar cane, but a compact statement 
of observations made in the sugar cane flelds of the Hawaiian Islands alone; and 
these observations are drawn from answers received to a questionnaire issued by 
the author to the planters, coupled with his own extensive experience in the 
plantations. Although this questionnaire appears to have elicited very few replies, 
those that were received contain a number of very apposite remarks and we have 
a very full idea as to what the general opinion on the subject is in Hawaii. It 
woidd have been interesting if the author had attempted to correlate the mass of 
facts collected in the islands with the results obtained elsewhere, where the subject 
has been more extensively and scientiflcally studied, but he has steadily refrained 
from referring to any outside source of information. 

When all is said and done, the flowering of plants is a natural process which 
marks the final stage of normal growth; and, as this is usually dependent on the 
changing seasons, it generally occurs in each plant and place at one definite time 
of the year. As the sugar cane is grown under very varying climatic conditions,the 
world over, we meet with great variations in the phenomena connected with its 
flowering. In places wheie it is grown outside its tropical environment, flowering 
is often inhibited, as in south Queensland, Natal, Louisiana and north India. 
And, furthermore, because of its having been for ages propagated by purely 
vegetative methods, many varieties have lost to a large extent their capacity for 
producing fertile seed, or indeed of flowering at all; and conseqently the amount 
of arrowing met with in different kinds of cane varies a great deal. Lastly, 
owing to the number of seedling canes which have taken their place in the fields 
during recent years, it would be naturally expected that arrowing in the fields is 
increasing day by day, for the very good reason that all of these seedlings are the 
progeny of kinds which have retained their power of producing fertile seed; but 
no definite data appear to have been collected on the subject. 

It must also be remembered that the problem of the control of this habit 
—generally undesirable because of the cessation of growth in the flowering cane 
stalk—is a very different thing in those countries where the canes habitually 
mature in about a year's time, and in those, like Hawaii, where they may be in 
the ground for anything between twelve and twenty-four months or even more. 
This accumulated information in Alexander’s paper, the fullest probably which 
has yet appeared on the subject in any country where one-year canes are regarded 
as immature,” and are not considered as ripe for cutting until a second year’s 
growth, is a valuable addition to the literature of the subject; and a resume of 
its contents should be of interest to all who are concerned as to the effect of 
arrowing^ on the total crop of sugar, or indeed to anyone engaged in the raising 
of seedling canes. 

The author divides his subject matter into these two main sections, according 
as the cane is mature ” or immature,” or in terms of Hawaiian parlance, from 
16 to 20 months old or from 6 to 11 respectively. When the canes are nearly 
ripe the matter is of no special significance, but this is far from being the case 
with immature canes, where the crop has to depend to a much greater extent on 
side shoots (** lalas ”) following arrowing. 

1 A Report on Tasseling W. P. Alexandkb. Presented at the Second Annual Meeting 
of the Association of Hawaiian Sugar Technologists, Honolulu, October, 1923. 

* The author uses the word ‘^tasseling" throughout; this has b4en changed to '*ckrrowlng" 
as a term more widely employed. 
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I.—AaEiROWiNa in the Matuke Oane. 

Cane yarieties differ as fco the quality and time of flowering, together with 
the capacity of continuing their growth by means of side shoots. As to the- 
quantity of arrowing a list prepared by Henke for Hawaii is referred to, in which 
it is stated that Yellow Caledonia and Big Bibbon arrow least of all, Striped 
Mexican, White and Bose Bamboo, and H 146 most, while D 113d, H 109 and 
Lahaina occupy an intermediate position. The arrows of D 1135 and H 109 are 
the first to appear, immediately succeeded by Yellow Caledonia and the Tip canes, 
while Badila and Uba aie very late. Details as to the ease of producing side* 
shoots are not given in the paper, but Yellow Caledonia, while rarely arrowing, 
18 said to shoot very readily when it does. This together with the fact that it does 
not die back after arrowing as some canes do, has added to its attractiveness when 
not irrigated, while when inigated the same characters have led to its 
abandonment, because of the increased poverty of the juice. 

The author considers that elevation has a decided influence on arrowing (most 
probably as Ageb obseiwes because of the accompanying change in climatio 
conditions). As far as observations have extended there is little or no ari’owiug 
below 60 ft. above sea level, but a steady increase from this to 500 ft., after which 
a falling off occurs till 1000 ft., beyond which few canes flower. 

Investigations by the United States Agricultural Department are quoted as 
supporting the tlieory that flowering in crops is brought about by the decreasing 
amount of sunlight during the day as autumn (north of the equator) continues. 
The idea is that this change tends to bring to a close the vegetative period in 
plants and induces them to enter on the final fruiting stage. And, as Hawaii is 
very near the tropic of Oauoer, the changes in the length of day are much more 
marked than in many tropical sugar cane countries. Leaving aside the question 
as to whether the cane is typically an annual or a perennial glass, it should be an 
easy matter to test this by a world wide comparison; also to see whether the 
succession of dry and wet periods may not have something to do with it as well. Be 
that as it may, some rather interesting cases are given which would seem to 
support the light theory. At Kahuku, the first arrows appear in fields which, 
after September, are shadowed in the afternoon by cliffs to the west. Similarly, 
in the Manoa sub-station, which lies at the foot of a thousand ft. cliff, flowering 
commences before it does at Makiki, where presumably this condition is absent. 
The possibility is also hinted at that local variations in the time of flowering may 
be influenced by the prevalence of the cloudy days, “ kona,” which occur during 
September, Generally, in Hawaii, the first ** flags’" appear during the last week 
of October and the first in November, and reach a maximum about the beginning 
of December; a few late varieties arrow in January but flowering is usually over 
by February. Opinions appear to differ as to the effect of the reduced tempera¬ 
ture at this time of the y eai. 

As to the influence of the moisture and fertility of the soil, the author 
hesitates to commit himself, as he considers it impossible to gauge it exactly. A 
series of cases and opinions are, however, presented which he has received from, 
his correspondents. In 1922, irrigation was stopped in a number of fields at Ewa 
some two months befoie November Ist, while in the adjoining fields it was 
steadily continued. A marked difference was noted in the amount of arrowing 
in these two sections; in the former it was estimated at less than 2 per cent,, 
while in the latter it was much greater, reaching 16 p^r cent, in different places. 
In another plantation, after a dry spell of ten months in 1917, practically no 
arrows appeared, whereas in the next year which was a wet one the canes< 
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iiowured profusely up to 800 ft. in elevation. Again, “where there is more 
water the cane arrows freely,” “cane growing in wet spots arrowed heavily, 
while surrounding clumps on high land did not arrow at all” ; “ any abnormal 
or subnormal condition checks flowering,” “ahigh profusion of arrows in the 
autumn may occur as the normal end to an exuberant existence.” The author 
concludes that there is no experimental evidence to show why under very 
favourable conditions of food and moisture cane will flower, while in adverse 
circumstances it will not, or vice versa. Then follows the somewhat curious 
sentence “ Fertiliser does not always work on hig cane to hinder arrowing,” which 
perhaps gives a clue to the author’s doubts on the subject. (See the evidence in 
the^‘ immature” section.) 

The fact that canes at the edge of a fleld and along the sides of watercourses 
flower more freely than in the lest of the field is explained differently by different 
observers in Hawaii, and no definite conclusion is arrived at by the author. He 
permits himself to make a “ guess” that the cause may be a slight checking of 
growth following a quicker drying out of the soil; he surmizes that the tempera¬ 
ture changes are greater on the exposed side of the fleld, and accepts the 
suggestion that an increased circulation of air in these places may account for 
increased arrowing. Lastly he believes that the large amount of water along the 
watercourses, with the succession of wetting and drying out of the soil, may have 
its effect. These are interesting suggestions,but it occurs to the present writer that, 
until experimental evidence is produced, it might be simpler to rest upon the fact 
that the free development of the canes is better safoguaided in these places and 
therefore that arrowing is likely to be more certain in due season. 

The relative frequency of arrowing in plant cane and in ratoons, and in 
young and old cane is next considered. As to the former, a very striking case 
IS presented from counts taken at Ewa during 1922 and 1923, all of the fields 
being systematically “counted ” during these years as is seen below. The average 
percentages were, for plant canes, 4 06 and 5*22 and for ratoons 9*27 and 9’13. 
Eeports from Oahu, howevei, state that in favourable conditions, the an*owing 
among plant canes and ratoons is about the same. Another correspondent reports 
having made counts in 30 fields of plant canes, and in first, second and third 
ratoons; only slight differences were obseived, but the soil varied so much that 
the figures were regarded as of little value. The age of the cane is considered by 
the author as being of some influence, but this might easily be masked by other 
factors, such as elevation. Honokaa reports that 15 months old canes in eight 
fields averaged 15*25 per cent, ten mouths old canes 12‘25, and five months old 
showed no arrowing at all (the relation to “ matuiity ” is not understood here). 

In judging the effect of arrowing on the mature cane the author justly points 
out that accurate countings must alone be relied on, as it is impossible by any 
other method to escape serious error. This has been done for three years on all 
the fields at Ewa, and a list is given of the relative numbers of fields falling under 
ten categories, from 0 to 50 per cent., during the yeais 1922 and 1923. It is seen 
that maiked differences occur in the two yeais, although the ultimate averages 
are very near to one another, namely 8 06 and 8*30 respectively. Another count 
received from a correspondent for hisehtate gives an average percentage of arrow¬ 
ing of 19 21, the highest for individual fields being 44. The effect of arrowing on 
the juice of the cane is illustrated by figures obtained fiom an average of numq^ous 
tests with Hi09 at Ewa, and these are leproduced in the table below. 

With regard to these figures the author i^emarks that cane stalks (of H109) 
which have recently arrowed have thus a higher sugar dontent than those that 
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continue to grow; but notes that at Honokaa where similar tests were canied out 
with D 1135 there was little difference, and that this was in favour of the non- 
arrowed canes.’ When the H109 canes were analysed several months after 
arrowing, and grown on under unirrigated conditions the reverse seems to be true. 
This is to be explained by what takes place in the further growth of an arrowed cane; 
it either produces side shoots below the inflorescence or suckers from the stool, or 

SHORTLy AFTFR ARROWING AFTER ThREF MoNTHH AFTI-R SIX MoNTHB 

(No Hhooting yet) (Umrrigated condition) (Unirngated condition). 

^ -A . _ _ - ^ ■■ Ml » III . ^ . 

Brix Pol Purity QII Bnx Pol Purity Q R Bnx Pol Punty. Q.R 

Arrowed cane ..18 24 16-61 91*06 7 88 18*26 16 62 91 02 7*87 17 44 15 61 89*51 8*48 

No arrows. 17*72 16*58 87*92 8*60 18*43 16*92 91*81 7*69 17*56 15 96 90*89 8*21 

ceases growing altogether and eventually dies back. The juice in the shoots and 
suckers is poorer, and any such growth draws upon the accumulated sugar in the 
main stalk. Therefoie, unless the cane is harvested within sevoial months after 
arrowing, this action of the plant is not beneficial, and ho shows that this is 
especially the case in dry regions. 

11.—Arrowing in Immature Canes. 

Quite a number of independent questions are involved here. Flowering of 
half-grown canes is the bugbear of many planters, and to prevent it, cutting back 
in July has been adopted to a considerable extent. The points to be considered 
are:—The conditions of arrowing (whether in plant canes or ratoons), its per¬ 
centage, the capacity of the variety for shooting, the effect of inigation and 
nitrogen manuring, the necessity of cutting back and of late planting. Varietal 
differences, elevation, and local environment appear to have the same influence as 
in mature canes, but the age of the crop occupies a more important position. 

Eatoons cut in January will flower in November, unless in the lowest or 
highest fields or in such varieties as Yellow Caledonia and Badila. So also, but 
to a less extent, if cut in February or March. Apiil-cut cane will or will not 
flower according to conditions, but if cut in May they will probably not, and June 
cutting IS almost safe although there are exceptions. Similarly with planting ; 
if this is done after May there is no fear. As to earlier planting opinions differ. 
At Ewa II109 will not produce many flowers, even if planted in February, 
although this depends to a ceitaiii extent on the season and other conditions. 

Most varieties planted below 1000 ft. will shoot, unless in extra cold or damp 
situations. Manure in the form of quickly available nitrogen has a decided effect 
in reducing and often preventing flowering, if applied at the light time and with 
sufficient irrigation. This has been demonstiated at Ewa both on a field scale and 
in expeiimental cultivation. Canes irrigated regularly (at intervals not more than 
20 days), from August through November, stand a better chance of not arrowing. 
Any check in growth, whethei from insufficient food or water, will be liable to 
hurry the plant into the flowering stage. And, us the shoiter days and colder 
weather pull in the same diTection, care must be taken to make the environment 
as favourable as possible to vegetative growth. 

The problem of cutting back must be decided by each manager for himself 
for all canes (whethei plants or ratoons) staiting giowth before June 16th, and 
each planter should draw on his experience and not simply follow precedent, so as 
to make his crop as safe as possible. The matter has been decided as follows at 
Ewa:—All canes cut for ratooning before Maich 31st wall be “short ratoons,” 
and although flowering is not wanted it will not do much harm. Fields harvested 
in April and May are specially treated to minimize the danger of flowering in 
November. This policy is based on experience with H109 in the field and a set 
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of five experimeuts conducted on the estate under different conditions. By not 
cutting back labour is saved in two directions; that employed in this operation is 
eliminated and hoeing is reduced because the canes close in quicker. At Kilauea 
in 1920 it was found that a field, with 48 per cent, of arrowing after the first 
season, went on growing so that the arrowed cane with its shoots weighed more 
at harvest than the 52 per cent, of non-arrowed cane. And it was calculated that 
the former produced 4 tons of cane per acre and 0‘36 tons of sugar more than the 
latter. This goes to show that, if a cane will shoot, a small amount of flowering 
need not endanger the ultimate yield, a further argument against cutting back. 
The opinions of various correspondents are given in the same vein; and it is 
evident from current reports that the practice is declining. Eor instance, one large 
concern cut back 4600 acres in 1916,'while in 1922 they only did so on 600 acres, 
^e author concludes by pointing out to the meeting, at which he read the paper, 
that the arrowing season was approaching, and urged the planters present to make 
careful observations so as to produce fresh data for use at the next annual meeting. 

C. A. B. 


Sugar Cane Cultivation in Mauritius. 

The island of Mauritius was discovered by the Poituguese in their journeys 
to the east, but apparently not colonized; it was afterwards occupied by the 
Dutch, French and British successively. Lying, however, far away from head¬ 
quarters, little advantage was taken of its great fertility by each in turn; its chief 
use appears to have been as a port of call in the days of sailing ships on the long 
journey to the great eastern possessions of these countries. The Dutch are stated 
to have introduced the sugar cane from Java in 1650 ; but their period of 
occupation, from the end of the sixteenth century to the beginning of the 
eighteenth, has been described as most disastrous to the natural resources of the 
country. The sugar cane failed to establish itself and the island was abandoned. 
The French colonizing it soon after, developed the island to a considerable extent; 
but, with certain brilliant exceptions, it suffered a great deal at their hands, for 
the reason above stated. Perhaps the most important of the exceptions was when 
Mah§ de Labourdonnais became Governor; and among other salutary measures 
he re-introduced the sugar cane in 1747, and the industry was established by the 
erection of the first factory in 1756. But long periods of exploitation and misrule 
followed, and when the British obtained final possession in 1814 only 4000 tons 
of sugar were produced annually. About 1825, however, a great development 
took place, and sugar being admitted into Britain on the same terms as that from 
the West Indies, production increased rapidly until, in 1855 it reached the 
respectable figure of 120,000 tons. Then for forty years little change was notice¬ 
able, after which another forward move was made, and about twenty years ago 
the present level of well over 200,000 tons per annum was reached. An interesting 
comment on this historical resume is furnished by the numbers of sugar factories 
existing at different periods of progress; thus in 1827 there were 162, and in 1855 
227 ; from this point, there was a continuous fall in the number of factories while 
the tonnage of sugar increased, as follows: 171 in 1875, 104 in 1892, and 66 in 
1908, the present figure being about 50.^ 

The writer has found it somewhat difficult to obtain reliable information 
regarding the cultivation practised in the island ; but a recent paper by H. A. 
Tempany,* the Director of Agriculture, contains a good deal that is of value in 

’ H. C. PRINSEN Gekblios, “ T/ie World’s Cane Sugar Industry ” “ The Mauritius Almanack** 
of 1923. * Mauritius and its Sugar industry. Louisiana Planter Reference Book, July, 1924. 
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this respect, and much of what follows is summaiized from this source. The total 
area of the island is given as about 460,000 acres, of which 47*7 per cent, is under 
cultivation ; sugar cane is the crop most widely grown and accounts for most of 
this. The area under cane was 133,000 acres in 1909, but in 1922 it had increased 
to 174,000, a change ascribed to favourable markets and a great extension of land 
under Indian as opposed to plantation cultivation. In 1921 Indians occupied 
82,000 acres, or 46*6 per cent, of the whole area under cane. The average yield 
on European estates is given as 23 to 24 tons of cane per acre, although in first 
year crops 40 to 50 tons are not at all uncommon; but, taking in the Indian farms 
as well, the average for the whole island is only 17*5 tons. 

The soil of Mauritius is volcanic in origin, and consists of a series of heavy 
loams. On the whole these are very fertile, although the average depth of 
cultivated soil is only some ten inches. The high degree of fertility maintained is 
explained by the careful cultivation and systematic heavy manuring on practically 
all of the estates. The results of volcanic activity as affecting soil are seen in three 
directions, namely, in great fiows of lava covering the giound often to a great 
depth, in masses of ashes blown into the air and settling on the ground, and in 
blocks of lava and rock material in the form of boulders and stones also ejected 
and falling nearer to the vent. As contrasted with other volcanic soils in the 
tropics, Mauritius seems to have received more of the latter than is the case in 
mdst other countries, for Temp any mentions the stony character of the soil as 
characteristic. The handling of these stones and boulders has naturally greatly 
iufiuenced the local agricultuial pi actice; and on most estates it is usual to take 
the trouble to collect them into lines across the fields, the distances apart 
depending on the numbers of stones present. Long ratooning being also 
characteristic, it is generally the custom to rearrange the lines of stones before 
each fresh planting, thus bi iuging unworked soil into cultivation. This important 
factor has undoubtedly been of great influence in the development of implemental 
cultivation; and, thanks also to an abundant supply of labour, this development 
has not taken place to such a great extent as in most other sugar cane countries. 

There being no indigenous tribes in Mauritius, slaves had to be imported, 
presumably from the neighbouring African shores, for the working of the cane 
fields. In 1767, out of a population of about 19,000, 15,000 were slaves. But, 
shortly after the British occupation, slavery was abolished (in 1835); and, the 
freed blacks being unwilling to continue cultivating the fields, Indian immigration 
was resorted to. The total present population is given as 370,000, and of this 
260,000 are of Indian origin ; there are 5000 Chinese, and the remainder consists 
of Europeans, Africans and mixtures of various kinds and degree. Since the 
recent stoppage (in 1910) of this Indian influx, labour tioubles have commenced, 
and a reconsideration of implemental cultivation has become rather pressing. 
But the large numbers of stones have made this difficult, in that the ploughs and 
cultivators have to be of specially strong make, and this matter is still under in¬ 
vestigation. Meantime implemental cultivation is said to be on the increase, 
although much experience has still to be gained before the special designs 
required are standardized. As regards transport a considerable change has also 
taken place. Previous to 1902 this was almost entirely done by cattle, but these 
were destroyed by a severe outbreak of surra at that date, and we are told that the 
planters had immediately to lay down a system of trams, with the help of 
Government; and considerable assistance was also rendered by Government rail¬ 
ways. At the present time theie are hundreds of miles of trams laid down with 
full equipment of engines and trucks, but unfortunately these tram lines appear 
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to be of different gauges. A change from cattle to any other draught animal would 
have been useless, for this disease, imported with Indian cattle, appears to be 
capable of attacking buffaloes, horses and mules, as well as many othei animals. 
It is transmitted from animal to animal by biting flies. 

The cultivation in Mauritius varies with elevation, with its attendant differ¬ 
ences in climate, especially rainfall. The range of elevation in the fields is from 
near sea level to 1800 feet, and the rainfall from 30 inches in parts of the lowland, 
through all stages to as much as 150 in places on the plateau. These differences 
have an important bearing on the time of planting the cane ; thus, in places where 
the rainfall is very meagre, a period of five months of comparative drought may 
oc^r; and the canes must be planted at such a time that they are well established 
before the dry period sets in. Three main planting seasons are distinguished, 
namely, (1) Grande saison^ in August and September, in which case the plants 
are in the ground for 18 to 20 months; (2) saison, in June and July, the 

growing period being 14 months; and (3) Derate mison^ in March to June, the 
growing period being 16 to 18 months. 

Plantins is done in holes arranged in rows four feet apart. Each hole is 
2 feet long and 8 inches deep, and is separated fiom the next by a bar of eaith 
1 foot across; the plants are thus 3 by 4 and there are 3200 to the acre. The 
holing is mostly done by hand, but this pioparatioii of the land for planting is 
being more and more done by draught implements, the furrows being made by 
double mould board ploughs. Flat planting is invariably practised, and the cane 
seed is carefully selected; plant canes are frequently used for the purpose, the 
cane tops being preferred. After planting, three to four weedings, mostly still by 
hand, are usual during the season ; but this weeding is sometimes performed by 
cultivators, while the cultivation between the rows is done by subsoihng ploughs. 
Eecently, in cases whore the land is moderately free from stones, the land has 
been first broken up by ploughs, but two to three furrow disc ploughs have been 
found to give better results; then the furiows are opened by the double mould 
plough as before. Where tractors are used those of the Cletiac caterpillar type, 
both large and small, are the favourites. But it appears that all of these methods 
are as yet capable of considerable adjustment, and the author does not go out of 
his way to make definite recommendations. It will be inteiesting to see if the re¬ 
opening of labour immigration from India, now satisfactorily arranged, will have 
any effect on these matters. For hand cultivation the ordinary broad bladed hoe 
appears to be the favourite implement. 

As already stated, long ratooning appears to be the rule (up to six crops) ; 
simple cultivation is afforded by breaking up the soil between the rows and 
moulding up the stools. Trash is sometimes burnt off, but is more frequently 
ranged in rows and allowed to lie, or buried in the interlines, when it is referred 
to as enfonisaement. 

The excellence of the manuring system has already been referred to, and this 
turns out to be comparatively simple in principle. Besides the use of trash, the 
factory residues are invariably returned to the soil, scums, ashes, surplus bagasse 
and molasses. The latter is especially interesting, and its use has become stand¬ 
ardized because of the proved inciease in the yields ; it is usually applied to the 
ground some time before planting. All organic manures are in fact applied only 
to the plant canes, the chief of them being cattle manure at the rate of 20 to 30 
tons per acre. This would imply that the island has recovered from the attack of 
surra some 20 years ago ; but of course, with long ratooning and the use of pen 
manure for plant canes only, it will be less difficult to find the necessary amount 
of this valuable substance than in the West Indies, for instance, where such long 
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ratooning cannot be employed. And here a digression may be made to refer to a 
method which appears to be peculiar to Mauritius of preparing an excellent “pen 
manure,’* described by Haruy* in a lecent short paper. By this means, as long 
as a modicum of urine is obtainable the output of pen manure on sugar cane 
estates may be largely increased. “Briefly, the practice consists in spreading 
out cane trash, herbage or bush to a depth of 2 ft. on the floor of a covered pen. 
Cattle are turned into the pen daily for a fortnight, when the urine-soaked litter 
is transferred to a pit whose floor and sides are composed of conciete or stone.” 
With proper precautions this mateiial quickly bieaks down to a manure with 
much greater amounts of nitiogen than can bo accounted for by the relatively 
small amount of urine added. It does not seem likely that this method is much 
used in Mauritius to-day, as Tempany does not refer to it in his article, and Hardy 
speaks of it as a practice “advocated many years ago bv certain planters in 
Mauritius.” Bo that as it may, the recent discovery at Rothamsted that good 
pen manuie may be made without the intervention of cattle at all, by using straw, 
water and finely ground limestone, appears likely to be of considerable importance 
to the sugar industry in the tropics. 

Artificial manures are applied both to plant canes and ratoons. Although 
the foiniulae differ, ammonium sulphate is the chief constituent, with frequent 
addition of potash and phosphate, the latter as guano phosphate and super, and 
the former as kainit and potassium sulphate, but also as sodium sulphate to some 
extent. Where the land is exhausted, it is customary in some distiicts to rest it 
under leguminous ciops (termed iiaaolemeni)^ the chief foims being Fhaaeolus 
lanatm, Miicuna ntdis, Tepinoata Candida and Vtgm well-known green 

manuring ciops used in other countries. 

The question of varieties is simplified by the fact that, although no countiy 
has in the past made more determined trials of different kinds of cane, two-thirds 
of the total area is at present occupied by White Tanua, a variety intioduced about 
1900. The other canes mentioned aie I) 74, and three local seedlings, 55 P, 131 P, 
and 35 P. A number of other varieties are now coming forwaid as the result of 
expeiimental woik, but are not as jet of commeicial importance. IJba is grown 
to a ceitaiii extent on pool lands. 

Cane farming, as has been seen, is present on a large scale; and the rates of 
payment, usually ranging from 65 to 70 kg. of sugar per ton, is claimed to be 
more favouiable to the groweis than in many other counti les. Irrigation has had 
consideiable attention paid to it in late yenis, although never likely to be a veiy 
important factor in the island. Two schemes prepared by an expeit fiom India 
have been taken up, one dealing with 3200 acres and the other with 10,000. An 
experiment station has been opened to study irrigation pioblems under the local 
conditions. 

Of pests and diseases, the only seiious one at present appears to be a beetle, 
Fhyialua Smithi, thought to be introduced fiom the West Indies about the begin¬ 
ning of the century. Energetic action on the part of the Government and theplanters 
appears to have led to its control, but a considerable outlay is incurred each year 
for this purpose, the funds being subscribed by the planters. The woik is carried 
out each year with the help of the Agricultural Department; and it is considered 
that there is a reasonable hope that in time a successful issue will be reached. 
A number of minor pests of the usual character are mentioned, together with red 
rot, gumming, smut, and root disease ; but none of, these is anything like so 
destructive as the Phytalus. 

^ Mauritius Pen Manure. P. Hahdy. Tropical Agriculture, Vol. 1, No. 8, August, 1924-^.^. 
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The industry is well organised. Uuoffioial representation of agricultural 
interests in the island exists in a Chamber of Agriculture, which cares for the 
interests of the planters. A Government Agricultural Department deals with all 
administrative matters connected with agriculture, conducts experimental work 
and trains students. In this it is assisted by a College of Agriculture, the upkeep 
and maintenance, including the payment of the staff, being borne by the planters 
by special taxation. Co-operative Credit Societies work in close connexion with 
the Agricultural Department, their chief duty being to supply funds for the 
smaller Indian cultivators. A Board of Agriculture assists and advises the 
Agricultural Department. 

_ C.A.B. 

The Jeswiet Method for the Identification of 
Sugar Cane Varieties. 

By Dr. EVA MAMELl de CALVING, 

Chief of the Department of Botany, Sugar Cane Experiment Station, 

San Manuel, Oriente, Cuba. 

Description of the Jeswiet method.—1\\ 1916 Dr. J. Jeswiet, of Java, published’ 
a pa 2 )er describing a new method for the identification of sugar cane varieties, 
based upon the distribution of the hairs found on the outside surface of the buds, 
the sheaths and leaf blades. The observations upon which this method is based 
are the following:— 

(1) The distribution of the hairs on the bud scales and leaf is never the same 
in different varieties of cane. 

(2) The distribution of the groups of these haiis is constant in each variety. 

(3) This distribution can be used as a chaiacter for the description of the 
various types derived from Succharum vfficmurnm as well as of other species of 
the genus Saccharum. 

(4) The following characters are very variable and of little importance in the 
description of cane varieties: Length and diameter of the cane, colour, wax rings, 
form, length and position of internodes, type of furrow and foim of the buds. 

CJsing these observations as a starting point. Dr. Jeswiet studies in detail 
the distribution of the groups of hairs on the bud, sheath and leaf blade of the 
cane varieties cultivated in Java and classifies rnoro than sixty groups, exactly 
localizing each group in a distinct zone to which he gives a number. 

According to Dr. Jeswiet each variety possesses some and lacks some other 
group or groups so constantly that this distribution can'bo used also in the search 
of the genetic relationships of a variety of unknown derivation. 

This criterion has been accepted and adopted during the recent International 
Congress of Sugar Experts in Honolulu, T. H., in July and August, 1924, as the 
most practicable one. During that meeting it was also stated that in Java a 
sampling of each seedling distributed, including all the buds of a culm, is taken 
and preserved in formalin, so as to facilitate any future comparisons. 

Criticism, —Due to the fact that the Jeswiet method is based upon a single arbi¬ 
trary character, it constitutes a method of artificial classification and a return to 
the old methods of botanical classification, the concept of which has been shown to 
be erroneous and artificial, as is also indicated by the definition itself. Linkaetjs 
himself, founder of one of the many artificial systems (based upon the relation of 

' J*. Jeswibt. Description of Sugar Cane Varieties. Part I. Morphology of Sugar Cane. 
{Arehtef v. d. SaikeHnd., XiXV, part I. 1916, Java.) 
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the sexual organs) felt the necessity of a natural system, which would take in 
consideration all the characters of the plants which are thrown together in a 
single group. 

The natural system is the one used to-day in botanical classification and a 
system such as the one proposed by Jeswiet could only be accepted as a means 
to a practical end; the grouping of canes in such a way that it be cr/»y to find or 
classify one or the other variety. In fact it may be said that the “sexual system” 
of Linnaeus, established by him in 1735, gained great importance owing to the 
practical end it strove to emphasize, even though it is to-day completely abandoned. 

I may be allowed to show that the Jeswiet method fails to possess even this 
practical advantage. In fact, the presence of greater or lesser numbers of hairs 
is an ecological character, dependent upon environmental conditions, since many 
]>lants which bear abundant hairs in a dry environment fail to form them, or only 
form them to a limited extent, in a humid environment. The hairy coverings are 
xerophytic characters and have the function of limiting transpiration. Their 
importance is,,therefore, not only morphological but also physiological. 

The same may be stated with regard to the wax layer on the stalks and leaves 
of cane, since this also is a xoioph 5 ’tic charactei, tending to limit excessive 
transpiration. In spite of this, J ESWIET, even though attributing great importance 
to the presence of hairs, denies any impoitance to the wax layei in the classification 
(►f cane varieties. 

In the special case of sugar cane it may be stated that the presence of given 
groups of hairs is not constant, either because they behave as xerophytic 
characteis or, as will be demonstrated in the following paragraphs, because they 
may be obliterated by other causes. With the object of determining the 
variability of the chaiacter “hair distiibution”, I examined, by means of a lens, 
the buds and leaves of numerous canes of the Oristalina variety, from the same 
“Colonia” (Oolonia La Conchita), including canes gi owing on a dry loam and 
canes growing on a very moist soil. Many other canes, obtained from the 
expelimental fields of the School, were also examined. My observations may be 
siiminaiized as follows:— 

(1) The hairs of the neck and edge of the leaves growing on the dry soil are 
much more blunt, short and delicate than those on canes fiom the moist soil which 
are instead sharper, longer and more bristly. As may be seen, then, if we 
compare the triangular zones of the leaf with the care which the Jeswiet method 
requires, they are found to assume two very distinct aspects; one silky and the 
other bristly. 

(2) The groups of hairs arising from the edge of the leaf, above the triangular 
zone, extend far higher along the leaf blade in the plants from a dry environment 
than in those from a moist environment. In the foimer they occupy eight 
centimetres of the blade whereas they only occupy two to three centimetres of the 
blade in the latter case. 

(3) The presence of basal and lateral hairs on the bud scales is somewhat 
eonstant, whereas the hairs of the scale-wing apex are often wanting, due either 
to the fact that they have been destroyed by ants, mealy bugs or other insects, or 
because they have been rubbed away by the leaf sheath, a thing easily possible when 
we consider the size of these particular hairs. Other causes may be active in their 
removal, as is shown by the fact that, of the many hundred buds examined by 
me, only one per cent, had the complete quota of hairs in place. The practical 
value of an application of the Jeswiet method is thereby notably diminished since 
whole groups of hairs are completely absent so often, that the determination of an 
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unknown variety would be impossible. Doubtless the old method of studying all 
the morphological characters of the stalks and buds, would lead to a far more 
prompt and accurate identification of a cane variety than the Jeswiet system. 

(4) It was impossible for me to find the group of hairs, which Jeswiet 
designates as group No. 28, located “frequently’^ in the small cavity above the 
point of germination in Cristalina cane, even though I examined many hundred 
buds of this variety. This zone was glabrous in all the young as well as old buds 
which I observed. Consideiing that group No. 28 is typical of this variety, 
according to Jeswiet, we must conclude that the systematic value of this 
“ typical ” character is, at best, doubtful. 

(5) Another group of hairs which is often lacking, is that numbered 10 in the 
Jeswiet system and located posteiiorly, at the apex of the bud. It is, according 
to this author, composed of long and tough haiis. Their absence is often due to 
the fact that they have been destroyed by ants or mealy bugs, and sometimes to 
the fact that they have never been formed. This is shown by the absence of all 
traces on the posterior face of the scales. It may be well to mention heie that 
group No. 10 is, according to Jeswiet, one of the “constant” gioup on the buds of 
Cristalina cane. 

(6) The detailed description of the various groups of haiis of the buds of 
Cristalina cane, may be found in a paper by Jeswiet published in 1920.^ In 
this paper the author considers Cristalina cane as a bud mutation of the Malay 
variety “Bandjermasin”. 

However this same author disregards the value he has given to this des¬ 
cription when he states that: “ the groups No. 3, 5, 11, 13, 14, 15, 18, 29 and 30 
may be either present oi absent, wheieas the other groups are constant. Gioups 
No. 13, 14 and 28 are especially typical of the variety “ Bandjeimasm.” It is 
evident that the groups which may be lacking are quite large (9 of the 20 which 
the author finds in the buds of Cristalina cane) and that, of the three groups con¬ 
sidered as typical by the authoi, two (Nos. 13 and 14) may be either present or 
absent. The question may then be asked . What is the constancy of these 
characters ? 

I may be allowed to add, here, that Jeswiet uses with great fiequency the 
following expressions when describing the vaiious groups: “the given zone is 
often covered with haiis” ; or, “ this group viayf* or, '"may not be found in the 
zone”; or again, “ the extremity of the wing is ordinarily furnished with hairs” 

.and so on. These expressions undoubtedly leave a rather wide margin, 

and a possibility of identifying more than one variety by one description. 

The Jeswiet method was first described, as has been stated, in 1916. Its 
application has so far been limited to the work of this author and a paper from 
Hawaii by TwiGO Smith.* In the classical book of Deerr^ (edition of 1921). 
among others, may be found a citation of the work of Jeswiet; however his 
method is not applied in the description of the numerous varieties which are later 
classified according to the old system. 

As a conclusion it may be stated that the Jeswiet method for the identification 
of cane varieties, based, as it is on the presence of special groups of hairs on the 
leaf or bud, is neither convenient nor practical since these characters are depend¬ 
ent, in quality as well as quantity, upon many external conditions: conditions 

^ J. JKSWiBT—Besclirijving der soorten van liet suikerriet.~-(De8cription of Sugar Cane 
Varieties.)—.4rcWe/v.d. Suikerind., Serie l»20. No. 9. 

> Twioo Smith.—T he Jeswiet Identiflcation Characters of Sugar Cane.—(2’^ Hawaiian 
Planteri* Record, Vol. XXVII, No. 4, October, 1923.) 

» Debbr, N.—“Cane Sugar," London, I92l, 44-4« 
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which the same author invokes incidentally in the desciiption of the varieties 
which he discusses. 

It may be added here also, that the hairy zones, which Jeswiet establishes 
in the bud and leaf, are so small that their identification can only be carried 
out by persons accustomed to this type of examination. As an example may be 
mentioned the surface of the bud of Cnstalina cane, which is subdivided in 20, 
and the bud of Kerah cane in 23 zones 

Even admitting that the method was established, not for tlie use of the 
practical man, but for use by the technically tiained, the disadvantages of the 
inconstancy of the chaiacters, upon which it is based, remain to render it of 
doubtful value. At best it could only be consideied as an auxihaiy method for 
the identification of vaiieties, to be used by technically trained persons only. 

Greater importance and constancy may be found in the characters of the 
epidermis, as was shown by myself and later by Miyake and Tackeuchi. In 
1921 I published a paper' demonstrating that the epideimis of the internodes, 
nodes and leaves of the various varieties is different and distinct. In 1922 
Miyake and Taokeuchi,* in a paper illustrated with eight plates, gave inform¬ 
ation lelative to the differences piesented by the anatomical chaiacteis of the 
upper and lower surfaces of the leaves of various varieties. 

These two methods aie undoubtedly more valuable, as auxiliary methods, 
than the one of Jeswiet. 

In spite of all this, I am inclined to asseit that it is far better to base our 
identifications upon the greatest possible numbei of chaiacters, such as those of 
exterior form, just as has been done in the past. 

The most inipoitant characteis for the identification of cane vaiieties aie, as 
is well known : the foim, size and colour of intoriiodes, piesence or absence of 
the funow above the bud, the foim and size of the bud, its hairiness, the form 
and size of the ligulo, the picsence or absence of huiis m the sheath and auricula. 

I may add here that various authors consider the colour of cane as an im- 
poitant chaiactei wheicas others, including Jeswiet, deny any impoitance to it 
on the basis of its vailability. 

It IS true that the colour of a cane may vaiy flora iiiteriiode to interiiode on 
the same cane; however, it may bo stated that the geneial coloration of the stalk, 
as a whole is quite constant in the same variety. I am inclined to believe that 
colour, oven though not a fundamental chuiacter for the distinction of vanoties, 
is sufficiently distinct to bo taken in coiihidoiotion and obseived in matuie, but 
not too old, canes; this precaution is necessary since the thallus acquiies its 
characteristic colour only with age In lact, if we examine a dozen adult canes 
of a given variety, we aie enabled to state without a doubt what is the chaiacter- 
istic colour of their vaiiety. 

Ill addition, when considering varieties of close parentage, colour seems to he 
the only distinctive character. This may be seen in the case of the Eayada cane, 
which is identical with the Cristalina in all chaiacteis, except colour. In this case 
the Jeswiet method is useless, as it shows no differenc^*s in the distribution of the 
characteristic pubescent zones of the two varieties. Besides, Jeswiet himself 
was obliged to lay stress upon colour as a necessary character in the identification 
of varieties. 

' E. Mamxli db Calyino. Estudios anatdmieos y llsioldglcos de la caha de azdcar en 
Cuba. Bol. No. 46 de la Estacidn Experimeutal Agi’ondmica. Cuba. 1921. 

• T. Miyake e Y Tackeuchi. Morphological Anatoniy of the Leafblade of Sugar Cane. 
(Report of Depart, of Agric. Govern. Reseaich Instit, Formosa, N. 1., August, Ifl 22 j. 
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Present Needs in Cane Disease Control 

A Rejoinder to Mr. A. H. Lee. 

By W. E. CROSS. Ph.D. 


I am iuclined to believe that the most important “ present need ** in cane 
disease control is that the writers of general articles on the subject should be well 
acquainted with the facts, and that they should confine themseves strictly to 
these facts and to well deliberated conclusions based upon them. This belief 
which I have had for some time is confirmed hy the remarkable statements found 
in an article signed “H. Atherton Lee, pathologist,** in the October number of 
the ternationfif Sugar Journal,^ in which the introduction and propagation of 
the mosaic disease throughout the new world is explained in a facile (hut erroneous) 
manner, the author permitting himself to lay the blame on certain Government 
experiment stations, and on some “rather well-known cane men.*’ The author 
pretends that it would have been easy to prevent the spread of this and other 
diseases if the sending and receiving of the cane shipped from one country to 
another had been in the hands of “competent cane men,** working in contact 
with “men versed in cane diseases,** importing only “caiefully selected 
cuttings,** etc. 

It 18 very surprising that a pathologist should write in this way, indicating 
what ought to have been done, and distributing the blame among othei people, 
when the very people responsible for all this trouble and loss are the pathologists 
themselves, who worked in the Oriental countries where these diseases 
originated. Eor in many cases the distribution of the diseases in question took 
place because the pathologists of the countries where the canes originated had 
not yet recognized the importance of the diseases, or did not even know that they 
were diseases at all. Thus the “ cane men,*' including the specialists, in the 
countries receiving the cane weie not on the look-out for these diseases because 
they were either not yet described by the pathologists in the countries where they 
abounded, or no importance was attributed to them by these same specialists. 

Thus Mr. Atherton Lee states now: “Downy mildew of sugar cane is a 
disease carelessly introduced into Formosa.’* But Mr. Wii^iam H. Weston, jr., 
says: “Although this disease occurred and was recognized as a disease in 
Queensland, Australia, and in the Fiji Islands and in Formosa as early as 1909, 
no published reference to it was made untilJune, 1911.*’* How carelessness can 
be ascribed to the people in Formosa in importing canes infested with a disease 
not described in the literature, is not easy to see. The blame for the damage 
done in Formosa is due to the pathologists of Australia and Fiji, who as far as I 
am able to find out, up to 1921 had not published any description of, or warning 
against, this disease,® thereby allowing it to be imported into the Philippines, 
where it constituted “ a grave menace to the sugar industry of the islands.** 

Take again the Fiji disease, which Mr. Lee says “is a comparatively new 
trouble in the Philippine islands,” and “is another good instance of how precau¬ 
tions to secure exclusion would have saved some of the growers considerable 
worry and added to their cane yields year after year.” Known in the Fiji 
Islands, Australia, and New Guinea since the year 1910, “in 1916 it was found 
in the Philippine Islands, and there is considerable circumstantial evidence to 
indicate that it was introduced there on cane cuttings imported from Australia 
about the year 1912.” But how could the people of the Philippines, even “ men 
versed in cane diseases,” be on their guard against this disease when, however 

.— — . — ■ ■ . . —.— —^——— .1 

» 1924. 643. • Phytopathology, Vol. 11, page 871 (1931). » /x)C cU. page 876. 
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well known it was in the countries mentioned in 1910, it had not yet been 
reported in any form in the literature, not only up to 1912, but for many years 
later? According to Dr. H. L. Lton^ it was only ‘‘late in 1920” that “ the plant 
pathologists of the Philippine Islands discovered Fiji disease” in their cane fields. 
“Mr, H. A. Lbb has recently sent us,” he says, “carefully fixed material for 
cytological study, and in this we find the pathological tissue characteristic of the 
Fiji disease.” 

The same thing applies, but in a more aggravated way, to the mosaic disease. 
This disease spread from country to country long before it was described by the 
pathologists as a serious pest; in fact, before most of the pathologists of the 
couiitiios of origin had written a word about it, or taken any notice of it what¬ 
ever, Tears after the distribution of the disease they got acquainted with it and 
began apportioning the blame for its distribution. 

Mr, Lee says that the mosaic disease was introduced into the Argentine with 
the Java canes, and that from there it was introduced for the first time into Porto 
Eico by the same canes. This is entirely wrong, as I shall proceed to demonstrate 
later, but let us suppose it to be tiue for the moment. The Java canes were 
introduced into the Argentine in 1908. At that time, as we have been informed 
comparatively recently by Dr. Lyon (/oc. cit.), the mosaic had already been noted 
in Hawaii without anything being said about it in the literature, however, either 
then, or for many years afterwards. Dr. Lyon carried on an intensive investi¬ 
gation of this disease in Hawaii between 1910 and 1914, but in this latter year, 
when the studies were discontinued, “ the work had not reached such a stage of 
completion as to warrant its publication.” It is evident however that another 
reason for not publishing at that time was the comparatively slight importance 
attributed by Dr, Lyon to the post. Tins is sliowii cleaily by the following 
statement of J. A. Stevenson,* “ Lyon, of the Hawaiian Sugar Planters’ Station, 
ill commenting on the writer’s papei .... first diiected attention to this 
possibility [of the identity of the mottling disease of Porto Rico with the Yellow 
Stripe of Hawaii and Java]. In fact he went further, insisting they were 
identical, and insniuatniq that the mottling was neither * new to Porto Rico' nor 
‘ alarming ’ as stated in the article in question.” ^ When Lyon finally published 
in 1921 he stated: '‘The appearance and spiead of mosaic disease in the southern 
United States and throughout tlie West Indies, and the invasion of the Philippine 
Islands by Fiji disease, have biought these two diseases into prominence and 
created the desirability of clearly differentiating them from the all-including 
Sereh of Java. The following discussion is offered at this time in the hope that 
it may help to accomplish this purpose, and otherwise be of assistance to those 
now conducting critical studies of tliese diseases.” 

As Mr. Lee says with regaid to the eastern countries in general, “ there is 
considerable circumstantial evidence to indicate that mosaic disease has been 
well-established in Oiiental countiies for many years,” yet the pathologists of 
these Oriental countries (outside of Java) only woke up to the fact (as far as the 
literature goes at any rate) four or five years ago. Mr. Lee only found it in the 
Philippines in October, 1920,^ but cites Dr. LYon to show that it was already 
there before 1910, although nothing was published about its presence thereat that 
time. So little importance was given to the matter that when Dr. Lyon sent his 
first announcement about it to Science in 1917, this journal did not see fit to 

1 Bulletin Experiment Station Hawaiian Sugar Planters’ Association. Botanical Series, 
Vol. Ill, part 1, (1921) 

• Journal of the Department of Agriculture of Porto Rico^ Vol III, No, a, p. AS, (1919) 

»Unpublished note cited by Stevenson. 

* Philippine Journal of Science^ Vol. 14, p. 418, (1921). 
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publish it, aud Dr. Lyon contented himself with sending type-written copies 
round among plant pathologists in Washington, Cuba and Porto Eico. ^ The nature 
of this communication, which was a summary of the then known facts about the 
mosaic disease, indicates that he considered that it was unfamiliar to the ** men 
versed in cane diseases’* at that time (1917). And yet Mr. Lee blames the 
Argentine for not recognizing the pest when they imported the Java canes in 
1908, and when they sent the disease to Poito Eico (as he claims), which would 
have to have been sometime befoie 1914. 

In his note Dr. Lyon says that there already existed at that time consider¬ 
able literature about this disease, but in spite of its ** having been well established 

S Oriental countries for many years” as Mr. Lee says, none other than Java 
erature could be given: no warning had been given to the woild about this 
pest from Hawaii or the Philippines. And the trouble is that even the Javan 
experts issued no real warning. Krtjgee, who wrote a kind of general handbook 
for the cultivation of cane in Java,* devoted 166 pages to his chapter on “the 
enemies and diseases of the cane,” giving first of all a short synthetic review of 
these (27 pages), and then a detailed description (139 pages) of the “most im- 
poitant pests and diseases.” The mosaic or yellow stripe is mentioned only in the 
first part, and is dismissed in eleven lines of small type. He says that the yellow 
stripes winch constitute the characteristic symptom of the disease can be made to 
disappear by the application of nitrogenous fertilizers. The pest was thus not 
thought to be a serious matter, which explains the casual nature of the notice 
given to it. 

A Java reference not mentioned by Dr. Lyon is the important work of Kobxts®, 
who displayed a very thorough knowledge of the disease and its effects upon 
different varieties of cane, ho having had peihaps a clearer idea of the seriousness 
of the pest than the other Java authors. 

Miss WiLBRiNK and Ledeboeh^ also made a study of the disease. They 
thought that by planting infested cuttings, a certain peicentage of sound shoots 
would lesult, thus facilitatii'g the elimination of the disease, through selection. 
They also inclined to the belief that the mosaic was not so much a disease as a 
vegetative condition (somewhat like the striped and white “sports” of the pui’ple 
canes), and did not consider it contagious.® 

Thus it is clearly shown that oven these pathologists in Java issued no special 
warning about the mosaic disease, nor did they, with the single exception peihaps 
of Kobus, have any clear idea of its serious and entirely incuiable nature. 

It is worthy of note also that the distinguished Javan expert, Dr. H. 0. Pkinsen 
Geehligs, in his book “De Eietsuikeiiudustriem do verschillende landen” (1911) 
while mentioning many other diseases, does not say a single woid about the yellow 
stripe. And Dr. C. A. Barber, another distinguished authority, who has a veiy 
special knowledge of the botanical and pathological side of cane work, writing in 
1921® states: “Our attention was first drawn to this disease, possibly long 
familiar to us in the cane fields of the tropics, by a lively contioversy in the 
Louisiana Planter in 1919.” 

Thus we see that the only literature about the mosaic disease in oriental 
countries up to 1917, the Java literature, did not attribute to this pest anything 
like its true seriousness, and for this reason I repeat that the people in the 
Argentine aud other countries of the new world could not be blamed for importing 

^ Lyon, loc. eit. ^Das Zuekerrohr und seine Kultur (1899). 

* Mededeelingen van het proefstation voor de Java-sulkerinduBtrie, No. 12, pp. 320*840 (1007). 

« Ibid , No 30. pp. 483-495 (19]0)i 

® Revisia Jndwiria' y Agricola de Tucumdn, Yol. XI, p. 128 (1931). ® 1921, 12. 
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and spreading a disease about which so little had been published, and to which so 
little importance was ascribed. 

Now let 119 consider Mr. Lee^s facile argument that the mosaic reached the new 
world through the Argentine’s importation of canes from Java, and reached Porto 
Eico when these varieties were sent on from the South American country. The 
first recorded importation of canes into the Argentine from Java occuned in the 
year 1908. But according to Mr. G. L. Fawcett^ there is good evidence to show 
that this disease was present in the Argentine as early as 1895, from which date 
also the gradually decreasing yields of the native canes can be traced. This is 
also confirmed by the opinion of many of the older planters here, who when the 
mosaic disease was fiist recognized stated that the peculiar mottling of the leaves 
had been noticed by them in the cane many years before the importation of the 
Java varieties. And another fact is significant. Dr. Kobus in 1908 was asked to 
come to the Argentine to found the experiment station, and also to send promising 
varieties of cane with which to initiate his work. lie sent the canes and stated 
the conditions which would induce him to come to this country, and only did not 
come because the Tucum^n Government, thiough the neglect of a clerk, delayed 
in confirming the arrangements made tentatively, making him think that perhaps 
they had lost interest, in a moment when a new contract was offered to him in 
Java, which he accepted. Now Dr. Kobus at that time had just concluded his 
noteworthy investigation on the mosaic disease, and would hardly be likely 
therefoie to send infested canes to this country—more especially so as it appeared 
probable at that time that he himself would have to work with these canes in their 
new environment. 

Mr. Lee says that if these Java canes had been caielully selected in the 
Argentine before their introduction into Poito Rico, the disease would not have 
entered this latter country. But as Mr. Earle shows in his “Sugar Cane Varieties 
in Porto Rico IIthese canes were only impoited into Porto Rico from the 
Argentine in the year 1917 On the other hand, Mi J. A. Stevenson in his first 
circular on tlio subject “La nuova enfeimedad de la Cana” ® states that alroad}" 
in 1917 the disease had been in Poito Rico for some years [alqiivos anos)^ and in 
« later publication^ he gives a map showing the voiy considerable extension the 
disease had attained up to July, 1916. “The area already covered at this time 
indicates” he says “that the disease had been active Jor aoint years at least, and 
it is not impossible that it had been piesent for a much longer time as a minor 
disease in the upland fields beyond the coastal plain.” Referring to investigations 
made in Santo Domingo in the j^ear 1919 he states: “It thus appears that the 
mottling disease is widespread in Santo Domingo, occurring not only in the 
large commercial holdings, but also to a laige extent throughout the small scattered 
native patches. It seems reasonably certain that the disease has been present 
for many years.” 

It can thus be proved definitely that the impoitation of these Java canes is 
not to be blamed for the introduction of the mosaic disease either into the 
Argentine, or into Porto Rico from this country. 

With regard to Cuba also, Mr. Lee, with equal facility, ascribes the intro¬ 
duction of the mosaic disease to cuttings of Java cane imported from the Argentine. 
Fortunately, here also we have documentary pi oof to the contrary. In his annual 
report for the years 1917-18 the director of the Estariun Experimental Agronomica 

^ JKev InU y Agr de Tuc , Vol XIII, p.'lS (1932) 

^Journal of the Department of Agriculture of Porto Jiico, Vol V, No .*?, P108 et seq (1921). 

•Circular No. 11, Estaci6n Expeinnontal Insular, Porto Rico, (1917) 

* Tbo Mottling or Yellow Stripe Disease of Sugar Cane, Journal of the Department of 
Agriculture of Porto Rtco, Vol III, No .3 (July, 1919). 


29 



Januaky] The International Su^^ar Journal. [1925. 


of Santiago des las Vegas, Cuba, Dr. Mabio Calyino, states; (p. 361) We have 
also the J 36 . . . . which was sent from Tuoum5n, Argentina, to Mr. Abmajstdo 
Etohegoten, and given to our station in order that its study under Cuban 
conditions could be carried out.” This appeared under the title “ New Varieties 
Eeceived,” implying clearly that it was in that year when the importation was 
made. And in the next report, Dr. Calyino says: ‘‘This cane was imported from 
the Argentine by Mr. Abmando Etohegoyen, and handed over to our Estacidn 
Agronomica, in order that it might be studied and cultivated in an isolated plot, 
in order to observe whether it was healthy or diseased. The plants did not grow 
very well and we had to have them inspected several times by our pathologist. 
Date\)f planting, 4th December, 1917; date of analysis, 22nd April, 1919 , , . . 
On the 27th May, 1919, the cane was inspected by Mr. E. W. Brandes . . . who 
found it to be infested with the mosaic disease; “forthis reason” he continues 

destroyed everything we had of this interesUng cane'' Now in this same annual 
report (p. 738), in the pathological section signed by Mr. Stephen C. Bruneb, 
pathologist, it says: ‘ ‘ Mosaic disease, or Yellow Stripe: This pest is recognized 
by the presence of numerous short yellow stripes in the leaves; it is very damaging 
to many varieties of cane; it has been observed in cane fields in the neighbourhood 
of Oienfuegos, Colon, Mariano, Santiago de las Vegas, and Orieute, but does not 
seem to have caused damage of any great importance in the country.” It will be 
noted that the districts mentioned are points in Cuba very widely separated one 
from another. How then, I would ask, could a few cuttings of the Java 36 cane, 
imported late in 1917, kept in an isolated plot, and afterwards totally destroyed, 
have produced the distribution of the mosaic disease, in the short space of two 
years, to the most widely distant parts of the whole island P Especially because, 
also, according to Dr. Grey* the mottling disease was not uncommon 18 years 
before the date of his paper (1919) in the provinces of Matanzas and Havana, and 
other parts of the island. 

It is interesting to note that while Mr. Lee intimates that the mosaic entered 
the western hemisphere through the Argentine, he offers no explanation as to 
how it got from there to Louisiana, where it was piobably present at least as 
early as 1914, and to which country no shipments of canes from the Argentine are 
reported before 1920. 

I consider it well proved, therefore, that the introduction of the mosaic 
disease into the Argentine was not due to the varieties of cane impoi ted from 
Java, and that these canes, when sent from Argentina to Cuba and Porto Eico, 
were not responsible for the introduction of the mosaic disease there. It is not 
easy to determine, on the other hand, exactly how the disease did get to these 
countries, although some facts obtained from the literature throw an interesting 
light on the possible solution of the problem. As has been indicated, the original 
source of the infection was probably canes introduced from the Oriental countries, 
the disease having been recognized in Java in 1892 and in Hawaii and the 
Philippines around 1908, and probably having been present many years before 
that. So that any canes introduced into the countries of the new woild from 
these countries can be reasonably suspected of having been infested with the 
mosaic disease. Now Louisiana has been importing canes from these countries 
for two generations. Dr. W. 0 . Stubbs, in his book “Sugar Cane,” states in 
this connexion : “ In 1890 a box of varieties .... was received from Java. It 
was sent by an enthusiastic planter who was anxious to receive in exchange our 

11nforme de los aflos 1918-19 y 1919-1990 de la Estaoidn Experimental Agron5mica de 
Cuba, page 554. « Louisiana Planter, LXIII, 90 (1919). 
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varieties. . . . Several siugle stalks have also at sundry times been received 
from friends interested in sugar ” (page 60). The fact that some of these canes 
germinatedis beyond question, as Black Java, from Java/’ and ** Batavian, from 
Java,” figure in the list of canes under cultivation at the Audubon Paik Station 
at the time the book was written (1900). In 1887, 13 varieties of cane were 
received from Hawaii, this being probably the first of a long series of importations 
into Louisiana from that country. Befoie 1900 also the Louisiana station had 
imported the “Tibboo Merd”fiom “ Manilla Islands ” (Zor c?f. page 65), which 
presumably refers to the Philippines. 

After these early importations, Louisiana continued importing canes from 
almost every part of the world, including especially Hawaii, until a comparatively 
recent date. There is thus no necessity to drag in the Argentine to explain how 
the Mosaic disease may have been introduced into Louisiana. 

As to Porto Eico, this country made importations of cane quite eaily fiom 
Louisiana and Hawaii. In 1904, some ten varieties were obtained from the 
Audubon Park Experiment Station.* The Yellow Caledonia was obtained from 
Louisiana in 1906, and directly from Hawaii in 1909. As to Javan vaiieties, at 
least two were intioduced long before the impoitation from the Argentine in 1917. 
These are the Java 100, leported by Cowgill in the Fajardo collection in 1914,* 
and the POJ 105, introduced fiom Egypt around 1913.® We have the authority of 
Mr. Lee himself for stating that when this variety was first sent to Egypt (which 
was some years before 191P) it is known to have been infested with mosaic, and 
as this disease is incurable the cane taken to Porto Eico in 1913 must also have 
taken the mosaic along with it. Many importations of cane were also made into 
Porto Eico from Santo Domingo, where, Dr. Stevenson assuies us, the mosaic 
disease has been present for many yeais. 

As regards Cuba, it is not necessary to give references to show that from quite 
early times many importations were made from foreign countries, particularly 
Louisiana, Porto Eico, and Hawaii. And as we have seen, the mosaic might well 
have been introduced in any of these importations. The same applies to the 
Aigentine, where progressive planters had been introducing foreign vaiieties of 
cane for years before the Java canes weie introduced, and seeing that in many 
countries the mosaic disease already existed at that time, there is no lack of 
probability that some of the canes thus introduced should have been infested. 


Experiments have been carried out by R O Neumann® with saccharine for the 
purpose of determining whether this chemical sweetening agent could replace sugar for 
beverages, fruit, and the like, in the household. Generally, however, when any marked 
quantity of sugar was thus substituted a bitter taste became evident. 

Attention is directed to the advantages of visitors to London in joining the English- 
Speaking Union, the Presidents of which are the Earl of Balfour, K G. (British 
Empire), and the Hon. John W. Davis (U S.A.), and the purpose of which is to promote 
good-fellowship between the British and American peoples individually. At the E.-S. 
IJ.’s Members* Rooms, Trafalgar Buildings, London, S.W. 1, many of the comforts of a 
club are available. There is a reception secretary to greet visitors, study their require¬ 
ments, arrange suitable introductions, plan itineraries, and the like. There is a standing 
invitation to every American, British, and British Dominion University student to use 
the club rooms. The subscription, including the membership when travelling to all 
branches of the Union in this country, the British Overseas Dominions, and the U.8 A., 
is only one guinea, and subscribers dso receive an excellent magazine entitled **The 
Landmark.” ' 

1 Eable, loc eft, p 35 *Eahlk, loc ett, p 109 <£able, loc at, p.lio. 

* H. C. PRINSEN Geerliqs, loc cft, p 320 
» Zettt, Unterauch Nahr. u. Genuasm., 1934, 47, 184-198. 
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A Bounteous Season—Embarras de RIchesses. 

By T. D. CHATAWAT?. 


The present harvesting season in the sugar districts of Australia—particularly 
in Queensland—has been one of surprises. The crops are cutting out far better 
than expected, and the sugar contents of the cane are exceeding expectations and 
expelience. It was anticipated at first that the output of sugar would be less 
than 50,000 in excessof the 300,000 tons required for home consumption in Australia, 
\l)ut as the season went forward the export of 50,000 tons has taken on the appear¬ 
ance of being nearer 100,000 tons. The Sugar Control Board, which early in the 
year anticipated its surplus and sold some 30,000 tons of sugar to Britain at a 
profitable figure, is now faced with the selling of the balance at a considerable 
loss. The tribunal, created under agreement with the Commonwealth Govern¬ 
ment, as a set-off to the embargo on the importation of coloured labour sugars, 
had fixed the piice of raw sugars, 94 per cent, net title, at £27 a ton, but the 
Board decided to retain £1 a ton against possible losses on export, and since then 
has increased that sum by a further 10s. This on the now estimated output of 
400,000 tons will give a sum of £600,000, which will make up a loss of £6 a ton 
on 100,000 tons, though as a matter of fact it is known that the first 30.000 tons 
were expoited without loss. There is no question that the policy of the Boaid of 
Control has resulted satisfactorily, and justifies its working under the protection 
of an embargo on imports from Java and other cheap-labour countries. The 
Board has also been selling sugar to Canada, where there is a preference of about 
£4 a ton on Empire sugar of a grade corresponding with that made in Australia. 
This sugar goes direct to Vancouver from such ports as Mackay and Cairns, and 
thus avoids the heavy costs of conveyance along the coast to Sydney and Mel¬ 
bourne refineries. Still it must be admitted that the industry cannot continue to 
expand with its present rapidity and make further great losses on its exports, and, 
after a tour through some of the Queensland sugar districts, Mr. S. M. BruoE, 
the Australian Prime Minister, has been at some pains to impress this fact upon 
the producers. If we increase our production, he says, the groweis will have to 
take less for their cane. This is of course admitted, and the groweis, should they 
continue to have bountiful seasons, could afford to take less. Indeed they are 
already taking less, for we cannot suppose that the mills are bearing the present 
reduction of 30s. in the piice they leceive without passing it on to the farmers. 
The mills run close enough now to actual losses, without adding to them, by 
shouldering the losses which properly fall upon the growers. The following, 
extracted from the annual report for 1923 of the Queensland Auditor-General, 
showing the result per ton at seven mills more or less under Government control. 


will emphasize this point:— 

Output 

Profit or Loss 

Mill 

Tods 

per ton 

B d. 

Babinda .. 

21,866 

19 

6 

South Johnstone 

21,030 

4,626 

16 

2 

Proserpine 

1 

7 

North Eton.. 

2,710 

15 

11 (loss) 

Mossman .. 

10,320 

14 

4 

Gin Gin 

2,626 

10 

9 

Mount Bauple . 

2,646 

7 

3 (loss) 


In the above it will be seen that the Mossman made nearly as big a profit per ton 
as the South Johnstone mill, but only made half the amount of sugar. The 
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former mill was really controlled by a Board of directors chosen by the farmers, 
the latter mill was directly under Government control. The Mossman also paid 
the farmers about 10s. a ton more for their cane than did the South Johnstone 
mill. This seems, incidentally, to support the general argument that Government 
control is unnecessarily expensive. But the figures^of these mills make it clear 
that the farmers will have to stand the losses on export, and it would seem that 
in this way a readjustment of cane prices will be brought about without undue 
friction. There is a natural comparison between the cane-growing supplieis to a 
central sugar mill, and the fruit-growing suppliers to a proprietaiy jam factory, 
and it is upon this point that some striking observations have recently been made. 
There is a section of the press which still adheres to the old Cobdenite theories. 
It believes that a bountiful providence should not of necessity help the farmer 
but‘should lower prices to the consumer. 

Complaints of Jam-Makers and Fruit-Growers. 

With the news that Australia will produce more sugar than she can consume 
arises at once a demand that sugar should be reduced in price, and tacked on to 
that demand we have all the various charges of exploitation and of evils inflicted 
laid to the door of sugar. 1 have read that the cost of sugar has restricted the 
sale of jams, and forced a reduction in the price which the jam-makers have been 
able to pay for fruits. The fact that the latter have declared substantial divi¬ 
dends is apt to bo ignored. There is an ill-defined demand that sugar shall be 
brought down something like £10 a ton in price. It is sufficient to subtract £10 
from the small margin shown in the above table to indicate how ruinous this 
would be to the manufacturers of raw sugar. I have taken out from the official 
returns, published by the Commonwealth Buieau of Census and Statistics, some 
curious figures bearing upon this subject. These show the history of the 
Australian jam industry. While, during the war years, it flourished exceedingly, 
and developed quite an export trade, it so raised pi ices that local consumption 
was greatly reduced. The value of the jam manufactured is that declared by the 
manufacturers themselves, who appeal to the pre-war figures in suppoii: of their 
demand that they should bo allowed to introduce Java whites, pay £9 6s. 8d. a 
ton import duty, and all charges. Taking the 1913 price of the best lA sugar 
the cost was £23 los. Od. a ton, with certain discounts to manufacturers. Then 
the value of jam was fixed at 3d. a lb. Half the jam consists of sugar, so that 
the sugar cost 60 per cent, of the jam value. By 1920-21 the jam value had 
risen to 7d. a lb. and the sugar cost to £49 a ton which means that the jam cost 
£66 6s. 8d. and the increased cost of sugar £32 68. 8d. Yet the fruit-giowers 
are persuaded that they have been seriously maltreated. The present price of lA 
sugar is down to £37 11s. 4d., or £18 los. 8d. per ton of jam, but the piice of 
the latter as retailed is still in the neighbourhood of £60 13s. 4d. a ton. A 
writer in the Australian Sugar Journal directs attention to the fact that in 1922- 
23 the jam exports were valued at no less than £78 6s. 8d. a ton. Sugar pro¬ 
ducers who have considered these figures are not greatly perturbed at the criticisms 
in the Southern press and suggest that the fruit-growers should adopt the 
system of having their own central factories and eliminating the jam-making 
proprietaries. If that is done the feeling is that the fruit-growers would be paid 
a proper figure for their products, that the consumers would not be asked too 
high a price for jams, and, above all, that the export of jam and preserved fruits 
might swell and so largely absorb any surplus the sugar industry might 
pro4uoe. 
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The Oblotbx Yentukb. 

I have on more than one occasion referred to the necessity of Australian 
sugar producers making the best use of the by-products of their industry, but 
there still seems much hesitation. This I put down to the fact that the cane- 
growers, who are now making profits, are mostly men of small areas, and of 
equally small outlook. It is probably four years since I referred to this aspect of 
the small farmer policy. If the grower does not make a profit he drops out of 
the business; if, on the other hand, he makes profits he does not seek to enlarge 
them, except by increasing his area under cultivation. He may see millions of 
gallons of molasses going to waste, but he does not demand that these shall be 
converted into motor spirit so that he may employ tractors and abandon the 
expensive use of horses. He sees cane-cutting gangs making high wages during 
the harvesting season, yet he will not combine with his neighbour in solving the 
question of a mechanical cutter, lest he, as an individual, might become a 
'persona ingrata to the organized workers, and might suffer some temporary loss 
at the hands of the incendiarist. Consequently, when some American visitors 
arrive to spy out the field for a celotex factory, the small farmer is not greatly 
interested. It is true that the visitors say that in America they pay 10s. per ton 
for dry bagasse, which would mean the addition of £5 to the earnings of every 
100 tons of cane. It is asserted that every ton of bagasse, which may be accepted 
as 10 per cent, of the sugar cane which goes to the rollers, will produce some 
£40 worth of what the Americans call lumber, something which will take the 
place of what we call “ three-ply veneer” and other woods used for the manu¬ 
facture of butter-boxes, fruit-oases and so forth. Naturally, the proposition to 
invest something like half a million in a factory calls for inquiry as to whether 
the mills will be willing to sell their bagasse to the lumber-makers. But the 
Australian sugar people have no keen desire to see new proprietary works in 
their midst. They at once asked whether it could not be possible to join the 
visitors and establish co-operative works. There is little question that something 
along these lines would be an excellent solution of the problem. The mills can 
well afford to sell their bagasse at 10s. a ton, and in its place use coal, which has 
three times the steam-raising power, and would certainly not cost SOs. a ton. It 
happens that throughout the coastal ranges which lie to the immediate west of 
the sugar districts coal is to be found in many places, and even now is being 
profitably worked while the sugar districts from Cairns southwards are all linked 
up by railway. Apart therefore from the possibility of utilizing alcohol from the 
molasses or oil as a fuel, nature seems to have placed a substitute for bagasse right 
at the door of the sugar districts. It is in this proposition that one sees not so 
much increased earnings of the sugar industry as a widening of its vision. The 
5000 fanners, with their average of 40 acres of cultivation, will see the importance 
of using all the by-products of their industry, and with this will come a closer 
scrutiny of expenditure, and a greater care that there is no waste. They will 
secure for the cane industry those earnings apart from the actual sugar which 
made the success of the pre-war sugar beet industry possible. The inevitable 
reduction in the value of sugar, and consequently the price paid to the farmers for 
their cane will help to force the latter to consider their position. 

The Sugar Parliament. 

The half-yearly meeting of the Council of the Australian Sugar Producers’ 
Association has just completed its session. These meetings are moveable feasts, 
and are held in the various sugar districts and in Brisbane in rotation. This 
particular meeting was held at Innisfail, somewhat to the south of Cairns. Ita 
representative nature was shown by the fact that, despite the far distant place of 
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gathering, fourteen sugar centres sent delegates, eighteen as representing the 
growers, and seven the manufacturers. It was natural enough that this parlia¬ 
ment should give consideration to the over-production of sugar, and it is to be 
noted that the feehng was entirely against any proposition to restrict production. 
It was pointed out that the matter of sugar over-production was not singular, but 
that in the fruit, maize and dairying industries there is over-production and some 
means of stabilization is required. By resolution the Council decided that the 
State and Federal governments should have their attention drawn to the position, 
and be urged to stimulate immigration, with a view to increasing local consumption^ 
and to urge the British Government to restore the margin of preference on Empire 
sugar which the late MacDonald Government reduced. The executive of the 
Council was also empowered to take such other steps as might be deemed advisable. 
Members made no seciet of the fact that they did not seek bounties on exports, 
such as those granted in the case of other industries, nor did they conceal the fact 
that through the Sugar Board they were contributing a very large sum towards 
making good the export losses. Fuither it was contended that the production 
next year might conceivably be less than this, not on account of an unfavourable 
season, but because the laige area under cane this year is due to new plantings, 
which next year will be hai vested as ratoons, giving in all likelihood a lower yield. 
A spirit of independence was exhibited at the Council meeting, which demanded 
that the Government should hand over to the Association the control of the Sugar 
Experiment Stations. This is a peiennial demand, and is fully justified by the 
fact that a special levy on the industry is made to maintain stations in the 
management of which it has no voice. There was no serious accusation that the 
stations did not serve the industry, but it was felt that much more could be done 
than at present. For instance theie is steady progress being made in the use of 
paradichlor for the destiuction of ours and the European pest, the common 
cockchafer —Lejnodiotimi albohirta —but it is argued that under Government 
control only a section of the sugar areas get the benefit of the progress. Compared 
with the results in the old days when the catching of a few tons of beetles was 
regarded as the last thing in scientific control of the grub pest, the modern method 
of impregnating the land with paradichlor (just mentioned) is promising 
revolutionary results, not only in regaid to the cockchafer grubs but also in the 
case of white ants. The Council of the A.S.P.A. decided to call upon the 
government to appoint additional entomologists, and it was even suggested that 
the Association should subsidize the Govei nment in the matter. This idea, however, 
would not give the Association control of its own money, and was wisely 
abandoned. The matter is mentioned here as showing the progressive detei- 
mination of the Australian Sugar Producers’ Association, which must to some 
extent explain the very stiong position it now occupies. Mr. G. 11. Pkitciiakd, 
the Secretary, is a member of the executive of the Bmpiie’s Producers’ Association, 
an ex-banker of experience, and it was expected that he would be made a member 
of the new Board of Governors of the Commonwealth Bank. However, this 
appeals to have missed fire, and to that extent the industry may find itself 
hampered in the handling of its vast output of sugar valued to-day at practically 
£10,000,000 and ranking next to wool and wheat in importance as an industrial 
activity of Australia. 

A Reversal of Form, 

The fly in the ointment has unexpectedly made its presence manifest. We 
had said to ourselves that if there were neither frosts nor an early wet season the 
crop would carry crushing operations right on into the new year. But in actual 
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fact many mills are closing down at the present moment, because the organized 
labourers on the wharves and ships have been ordered by an executive sitting in 
Sydney to refuse to work ovei*time. This instruction is for the purpose of inflicting 
vicarious penalties upon certain overseas trading companies which employ labour 
which does not admit the authority of the Australian trades unions. It so 
happens that the said oversea ships continue their business with very little delay, 
except at some minor ports, but the sugar ports are now accumulating many 
thousand tons of unshipped sugar, which, as was shown in the report of the 
general manager of Government-controlled mills for 1928, amounted in one case 
in the course of three months to a loss of 7 per cent, of 94 per cent, sugar. At 
^lackay it is said that already there are 13,000 tons awaiting shipment, and some 
of the mills have exhausted their storage capacity. In Bundaberg and Mary¬ 
borough, districts further south, the mills are unable to continue crushing. 
Thus it has not been frost or early rains which have made the prospects 
disappointing but the refusal of white men to work in the only industry which is 
maintaining their alleged faith in a White Australia. 


The Mechanical Theory ol Sugar Boiling and Curing. 

By P. H PARR. 


Under modern conditions it is often of considerable importance to the 
designing engineer for a proposed sugat’ factoiy to be able to make reasonably 
accurate preliminary estimations as to the quantities of massecuite, molasses, 
etc., to be handled, and hence the machinery capacities required; and of the 
probable returns of different grades of sugar, for vaiious methods of boiling and 
curing. With double curing, return of low-grade sugars to process, either as seed 
or re-dissolved, and so on, the old “rule-of-thumb” methods for the capacities of 
vacuum pans, crystallizers, and centrifugals are quite useless, and a white sugar 
factory may require two or more times the machinery in the pan and curing 
house of that in an old raw sugar factoiy. 

From one point of view, this question appertains to the sphere of the chemist, 
but as a matter of practical fact, it is nearly always the designing engineer who 
has to determine the machinery capacities. Moreover, even if the advice of the 
chemist is sought, experience shows that it is very often found to be either too 
indefinite to be of practical value from the designer’s ppint of view, or else such 
an elaboration of machinery is asked for as would prevent satisfactory financial 
returns being obtained. In general, the designing engineer has to balance the 
scales between the chemist who would like every elaboration so as to obtain the 
maximum possible amount of the highest grade of sugar, irrespective of cost, and 
the purchaser of the machinery, whose only object is to get the greatest monetary 
return from his expenditure. 

In a cane sugar factory, there are two fundamental processes; first, the 
extraction of the juice from.the cane; and second, the extraction of the sugar 
from the juice, In both operations the working efficiency which will give the 
maximum financiai,‘ return depends on many variables, amongst the most 
important being the cost of labour, cane, and machinery, and the sugar market 
available. Another very important point is the size of the factory; it is not 
always fully appreciated that the capacity of sugar machinery increases generally 
much more rapidly than does its cost, and the same applies to the labour charges 
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for operation, so that, whilst in a large factory, machinery and process elaboration 
may give highly satisfactory returns, a similar elaboration in a small factory may 
readily lead to a serious loss. 

Beturning to the particular subject of these articles, the question the 
designing engineer has to answer is, given a certain quantity of syrup of a 
definite—more or lees—density and purity, what quantities of massecuite and 
molasses will have to be handled, and what sugar returns may be expected from 
certain methods of boiling and curing ? On searching, it is at once found that 
but little information of practical value is available: nearly all published 
statements, outside definite factory returns, are vague and indefinite. NoUl 
Deehr* points out that theoretically a first massecuite can be boiled to such a 
concentration as to yield directly an exhausted molasses: the practical reasons 
which prevent this being done he gives as (1), the massecuite would be too stiff to 
handle; (2), the massecuite would have to bo cooled; and (3), small grain would 
be produced on cooling. The second objection is negligible, since practically all 
massecuite is cooled in the crystallizers. It seems to the writer that Deerr has 
omitted to mention what is really the fundamental reason, which is that the 
molasses, being vei*y thick and viscous, would adhere so strongly to tho sucrose 
crystals that removal so as to obtain a high purity sugar would be practically 
impossible: and if heavy washing was done, much of the sugar would be dissolved, 
so that the resulting mixed molasses would no longer be of exhausted quality. 
The difficulty lies in the separation of the molasses from the crystals, sooner 
than in the handling of the massecuite as such. The old 8, m formula tells us 
what return we shall obtain if a massecuite of given purity is separated into sugar 
and molasses of other given puiities, but leaves undetermined the question as to 
whether such a separation be practicable or no. A consideration of this question 
is really the basis of the following woik. 

Before entering into detailed calculations, it will be well to state definitely 
the assumptions on which the following mechanical—as distinct from chemical— 
theory is based. 

Mimtcnite is assumed to consist of a mixture of molasses and of crystals of 
pure sucrose. Mohmes is assumed to be water, saturated with sucrose in solution, 
and containing also the whole of the non-sugars, or impurities. Sugar, as 
dischaiged from the centrifugals, is assumed to consist of the sucrose crystals 
from the massecuite, with a thin adhering film of molasses, the amount of which 
determines the purity of the sugar. These assumptions are in substantial 
accordance with chemical analysis, the chief divergence being that the sucrose 
crystals contain a small proportion of the mineral ash—it is highly probable that 
a particle of ash forms the nucleus around which each sucrose crystal is formed— 
and, when deposited out from low purity liquors, the crystals contain also a small 
percentage of other impurities. In any case, the accuracy of these preliminary 
assumptions is much greater than that of the final accuracy to be expected. 

The most uncertain point of all is the amount of sucrose required to saturate 
one unit of the water in the molasses. The solubility of sucrose in pure water at 
different temperatures has been determined with considerable accuracy, but the 
non-sugars in tho molasses affect the solubility of the sucrose. With beet molasses, 
the non-sugars present are usually such as to increase the solubility of sucrose : 
with cane molasses, their effect is very variable, but is usually such as to decrease 
the solubility of sucrose. For present purposes, it will be assumed that the solu¬ 
bility of sucrose in the water component of molasses is the same as that in pure 
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water, and the values used for the numerical results in these articles are as given 
in the Table below: although not quite the most modern determinations, the 
errors are negligible in comparison with the uncertainty and variability of the 
effects of the non-sugars in solution. The solubilities stated are in parts by weight 
of sucrose dissolved by one part by weight of water at the temperatures given. 


Temperature 

®C. 

Solubility. 

Temperature 

Solubility. 

30* 

. 2-12 

56 

2 67 

35 

2*20 

60 

2-83 

40 

2-30 

65 

3-00 

45 

2-40 

70 

3 18 

60 

2-62 

76 

3*41 


^he symbolization adopted is as follows, and the term solids” is used instead 
of “Brix” in order to draw attention to the fact that in all calculations of this 
nature it is essential to use absolute values only. In a few instances, the probable 
Brix and polarization values are given, estimated according to the Table given 
previously by the writer,‘ but absolute values only aie used for the calculations. 
All values must be taken decimally, so that 92 per cent, solids is 0*92, 70 per cent, 
purity is 0'7(), and so on. 

S = weight of solids -r total weight; 

P = purity = sucrose -f* solids ; 

F — sucrose solubility ; 

W = non-sugars -f- water ; 

M = total molasses -f- total massecuite ; and 

K = water in sugar -f- sucrose crystals. 

With reference to IF, the ratio of the non-sugars to the water in the molasses, 
since the amount of water is I — S, and the amount of non-sugar is S {1 — P)^ we 
have 

ir = 

i-s 

With reference to the ratio -BT, defined as (water in sugai) -r (sucrose crystals), 
the writer has found, after trying various methods, that the use of this ratio 
appears to give the most satisfactory results, and those most nearly in accoi dance 
with practice, whilst giving reasonable simplicity to the mathematical work. 

It is necessary to distinguish between massecuite, molasses, and sugar, and 
the suffixes 1, 2 and 3 will be used to indicate these respectively, so that 6', is the 
solid content of the massecuite ; P^ is the purity of the molasses ; P^ that of the 
sugar, and so on. 

Now considering the massecuite, with solid content b’^and purity P., this 
consists of M molasses and 1 — M sucrose crystals : the total sucrose is <S, P,, and 
the sucrose in solution is P^ — {1 — M ); the total non-sugar Is S, (i—Pi): 
and the total water is 1 —Sj, per unit weight of massecuite. 

Next, the total molasses contained in the massecuite is iWT, and is without any 
sucrose crystals : the sucrose in solution is V[1 —/S,), which is identical with the 
5, P| — (2— M) mentioned for the massecuite : the non-sugar is W[1 — /S,), which 
is the same as the 5, (/—Pi) for the massecuite: the total solid content is (F-j- TF) 
(2—S,) ; the water is 2—5, ; and the total weight is ilf = (2 -f F -f TF) (2—5,), 

Then, for the separated sugar, this contains the whole of the sucrose crystals 
from the massecuite, or 1^M\ the water entrained by these crystals will be 
K (2 —il/), containing KV (2 — M) sucrose in solution, so that the total sucrose 
in the sugar will be (2 -f- A’F) (2 — M)\ the non-sugar carried by the water will 
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be KW (1 — -M); the total solids will be { 2+^ ^ the total 

weight will be { i + JST (i + 1^^) } (2 — 

Finally, the purity of the massecuite is P,, that of the molasses is = 

F i 4-j£F 

, and that of the separated sugar is P. = :.: the solid content' 

V+IV o j 2^x(V+W) 


of the massecuite is /S,, that of the molasses is Sq = 


sugar is Sg = - 


2^K(V+ IF) 


F+W 
j+ F+ TF 


, and that of the 


1 + IC (i+ F+ W) 

As these values are continually required, it is useful to recapitulate them in 
tabular form, thus:— 

Peu Unit Weight of Massecuite. 


Sucrose 

Massecuite 

Molasses. 

Sugar 

crystals,. 
Sucrose in 

7 —Af .. 

0 

2--M 

solution.. Si Pi (I — A/).. 

F(l-St) 

KV{2’--M) 

Total 




sucrose.. 

-Si-Pi .. 

r{i-St) 

(i + iTDU-jr) 

Non-sugar. 

St {1-Ft) .. 

ir(t-St) 


I'otal 



. {/+jr(r+r)}(7-«-) 

solids.. 

St 

^V+JF)(l-St) . 

Water .... 

1-St . 

1-S, 

K(t — M) 

Total.. . 

1-00 

ii={i+r+in(i-St) 

{7+Jir(7+r+ W)}[i-u) 

Polity ,... 

i', 

i\= 

i + KV 

2 r+ w 

i+A'(K+r) 

Solids ,. . 

St 


l + K(V+in 


j+r+zr 



The recovery of sugar = 7^ = (solids in sugar) 4* (solids in massecuite), is 

/> _ 

usually most conveniently calculated from the well known relation /i=z —- 

although, if desired, it may equally well be found from the equivalent 

jR =z ^-, and the sucrose recovery, (sucrose in sugar) ~- 

, . X • 731 73 (2 + irF) (7 —ilf) 

(sucrose in massecuite), is 7P = P X or - • 

7 1 ^1 7 1 


The value loft indefinite in the above analysis is that of A', or the amount 
of water entrained by the separated crystals. A consideration of working results 
seems to show that the value of K depends chiefly on the purity of the molasses. 


and a relation of the 


form K = 



gives generally fair results. 


N lies 


usually between 10 and 20, and varies somewhat with the temperature (the fluidity 
of the molasses), and the size of the crystals but, in the absence of more detailed 
information, a value of = 15 gives very fair all-round results, and this figure 

has been adopted for the further numerical work. 

- - -- 

11t should be noted that M is the total molasses in the massecuite, and the molasses 

separated on curing is JIf | ^ ^massecuite — sugar. 
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After this somewhat tedious mathematical analysis, it appears to be desirable 
to make a numerical application of the formulae obtained, in order to show the 
kind of results given, and we will first consider the case of a massecuite of 0*80 
(80 per cent.) purity, boiled to 0*91 solid content, and cured at a temperature of 
70®C. We have given 8^ = 0*91 and Pj = 0*80, and from the solubility table, 
r= 3*18 at 70®0. The ratio of non-sugar to water is PT = 0*91 (1 — 0*80) -r 
(1 —0*91) = 2 * 02 . The total weight of molasses in unit weight of massecuite 
will be Jlf = (1 + 3*18 + 2*02) (1 —0*91) = 0*658, and the weight of sucrose 
crystals will be 1 — 0*558 = 0*442. The purity of the molasses will be Pq = 3*18 
•r (3*18 + 2*02) = 0*612, with a solid content of z= (3*18 -1- 2*02) -f* (1 + 
3*18 + 2 * 02 ) = 0*839. Taking N=:U gives iT = (1 — 0*612) -r 15 = 0*026, 
froki which it will be found that the sugar contains 0*478 of sucrose per unit 
weight of total massecuite, of which 0*442 is in crystalline form; the solid con¬ 
tent is jfifj = 0*978 (or 2*2 per cent, moisture), and the purity is P 3 = 0*963; the 
recovery of solids is 0*651, and of sucrose 0*656. 

The Brix, etc., values commonly used for factory control, corresponding 
approximately to the above absolute values, * are:— 



Massecuite. 

Molasses. 

Sugar. 

Brix . 

. .. 93*2 

00 

-.4 

GO 

. 98*4 

Polarization .. .. 

.... 71*0 

480 

. 92*8 

Apparent purity .. 

. .. 76*2 

647 

94-3 

Gravity purity ., .. 

.... 78*1 

.. . 68-5 

94 7 


If this massecuite, instead of being cured at 70‘^0., is cooled down in the 
crystallizers to 60°0., then TTwill not be affected, but according to the solubility 
table r will be reduced from 3*18 to 2*52, a corresponding amount of sucrose 
being crystallized out. Using this new value for F, and making the calculations 
in the same manner as before, it will be found that the purity of the molasses is 
reduced to 0*655, and its solid content to 0*819 ; the recovery of solids is increased 
to 0*623, and of sucrose to 0*738, but the purity of the sugar is reduced to 0*948. 
Again transforming to Brix, etc., values, we have :— 



Massecuite 

Molasses 

Sugar. 

Brix. 

. 93*2 

86*3 

98*1 

Polarization .. . 

. 71*0 

41*8 

91 9 

Apparent purity 

. 76*2 

48*4 

93*7 

Gravity purity . 

. 78*1 

52-7 

94*2 


This shows that, so far as the mechanical theory is concerned, cooling the 
massecuite in crystallizers results in a higher yield of sugar, but of a somewhat 
lower quality. Mechanically, exactly the same result would be obtained by 
boiling the massecuite to a slightly higher concentration, and curing at the higher 
temperature. Actually a certain time is required between boiling and curing, 
even when the latter is done ** hot,” the reason being more physical than chemical. 
The mother liquor in the massecuite as discharged from a vacuum pan is always 
supersaturated with respect to sucrose, and, given time, even without any 
reduction of temperature *at all, a certain amount of sucrose will crystallize out. 
Such fine points as theiro, although of very great importance in practical working, 
ai*e entirely beyond the scope of these articles, whilst in any case, the particular 
values depend on the exact composition of the molasses as distinct from its purity, 
and generalizations are quite impossible. This is where the sugar chemist and 
the pan boiler take charge, and each massecuite has to be dealt with as it there is. 


^ 2.C., p. 811. 

40 









The Mechanical Theory of Suicar Boiling and Curing. 


If our masseoiiite of 0*80 purity be boiled only to 0*90 solids instead of to 0*91, 
and cured at 70®0., the resulting sugar will be of 0*962 purity, with a solid 
recovery of 0*500 and a sucrose recovery of 0*601. 

An examination of these figures shows that cooling of the massecuite of 0*80 
purity and 0*91 solids by 20®0., from 70 to 60°O., increases the recovery by 13 
per cent., but reduces the sugar purity by half a point: whilst boiling to 0*90 
solids only, instead of 0*91, reduces the recovery by 9 per cent., but increases the 
sugar purity by one point. This shows that the recovery is very sensitive with 
reference to the massecuite concentration and to the curing temperature, so that, 
in order to obtain a massecuite from which a sugar of a specified purity will be 
obtained on curing, the concentration of the massecuite and the temperature of 
curing must both be controlled within very fine limits, which will vary not only 
with the purity of the massecuite, but also with its exact composition. We 
here find a theoretical explanation of the well-known practical fact that it is 
actually best to boil the massecuite to a concentration slightly higher than will 
permit of straight curing to the required sugar purity, and then to wash off in the 
centrifugals just so much of the adhering molasses as will suffice to raise the 
sugar purity to the required point. By this method, the maximum recovery is 
obtained, whilst if the massocuite concentration was kept low enough to ensure 
the required sugar purity from straight curing, without washing, then probably 
the sugar purity would be a few tenths higher than necessary, without any 
appieciable commercial advantage, but with a comparatively gieat loss in the 
recovery. 

It will readily be appieciated that the diffeience of a point or two in the 
massecuite concentration is absolutely negligible so far as evaporation and 
machinery capacity are concerned, and fairly accurate estimations can be made 
of these: but the actual working concentrations may and almost certainly will 
be slightly different from the estimations. Calculations are of little use for the 
actual working, though they may offer a preliminary guidance, and hence the pan 
boiler is one of the most highly skilled and important of the factory operatives, in 
spite of the remark by a friend of the writer, with considerable experience in 
Central America, that **any one can make sugar in a vacuum pan, but it takes a 
really good man to boil muscovado properly.” 

{To be Continued) 


Speaking of Kenya as a cano-growing country, Mr. G. R. Maybbs*^ (Managing 
Director of the Victoria Nyanza Sugar Co., Lid.,) says that theie is no defined season, 
and in the Nyanza Province the rains seem to come “at any odd time,” as was experienced 
last season, when the conditions much deci eased the output of sugar. 


Circulators for boilers are being well regarded by many engineers, the principle 
being of course that in older to secure the greatest heat transmission there should be a 
constant and uniform movement of the water throughout all parts of the generator. In 
one type, which appears to be well favoured, the circulator is designed “ to imprison a 
number of convection currents, and maintain them as convection currents free of any 
admixture of steam, but characterized by a greatly accelerated rate of flow.” During the 
circular journey, mud, oil, or air, or all three, if present, are carried upwards by the flow, 
passing through a settling chamber in which they are deposited and removed from time to 
time. If efficiently performed (as claimed), the advantages of such a service in respect of 
fuel economy, reduction of scaling, diminution of pitting and priming are obvious, and a 
good number of boilers are now being equipped with a type of circulator working on this 
principle. 


^ 8<Adh AJHean Sugar Journal^ 19Z4, 8, No. 10, 75J. 
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Juice**Strainersi Juice-Heatersi Settling TankSi 
the Petree«Dorr Process, and the 
Kopke Clarifier.* 

By a. H HALDEN 
The Peck Juice Steainee. 

The greater portion of the suspended impurities can be removed from the juice 
by passing it through a fine mesh screen. This separation should take place as 
soon as possible after the juice leaves the mill, and before the juice is subjected to 
heat and clarifying agents ; the separated impurities, after the greater part of the 
liquid has been drained ofi, should be sent back to the mill, while the juice 
pr^eads to the boiling house. 

The Peck Juice Strainer* has so far not been put into use in the Philippines, 
but that its potential merits are now generally recognized is demonstrated by the 
fact that the Hawaiian-Philippine, Del Carmen, Talisay-Silay, San Carlos, and 
Calamba factoiies have recently installed or have ordered this apparatus. 

Begarding it, Mr. Bobert E. Hughes wiote “This strainer did wonderful 
work, removing great quantities of 'cush-cush,* a large percentage of which, 
when washed, would pass through a 100-mesh screen, indicating that the ‘cush- 



cush* itself was acting as a filtering medium. In this manner a considerable 
amount of grit and mud was removed. The strainer was 3 ft. in diam. by Oft. 
long and took care of the primary juices (in the Petree Process) while grinding 
at the rate of 155 short tons of cane an hour with dilution of 46*63 per cent.'^ 
Again, Mr. Dean O. Conklin has stated on the Peck Strainer “The raw 
unlimed juice was sent through a lOO-mesh Peck screen before going to the 
heaters, but on account of all of the hagacillo being removed from the juice it was 
at first difficult to obtain a firm press-cake. This difficulty was, however, 
overcome by heavy liming of the settlings, which were brought almost to the 
boiling point in blow-ups, and sent to the presses under 25 lbs. pressure. The 
runnings from the presses were highly alkaline and were retuined to the raw 
juice, the addition of lime to the raw juice being reduced proportionately.” 

While the practice of reheating the heavily overlimed settlings and returning 
the resulting filtrates to the mixed juice may not have any appreciably bad effect 

1 Abridged Report of the Committee on Manufacturing Machinery presented to the Second 
Annual Convention, Philippine Sugar Association. . 

“ U.K. Patent, ; X.S.J., 1934, 168; also im, 660. 
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on juices of a high purity and low glucose content, we are of the opinion that it 
is a practice which should, if possible, be avoided. The same object, that is a 
firm press-cake, might be attained by the addition of kieselguhr or other filtration 
aid to the settlings, or by increasing the volume of the settlings by the addition 
of clarifying agents forming a more bulky precipitate than that due to heat and 
lime alone. 

Juice Heaters. 

The horizontal type designed for high velocity with several changes of 
direction of the flow of juice is the usual type of heater found in the Philippines. 
Excellent results have been reported with the “Special H. I. W. Juice Heater 
with Baffles.” ‘ 

It is claimed that while the ordinary type of horizontal juice heater without 
baffles can readily heat 60 lbs. juice per sq. ft. hour from 80° to 2r2°P. with 4 lbs. 
steam pressure, the new design of heater with baffles will heat double that amount 
of juice per sq. ft. hour. 

Each cell has 20 passes of tubes 16ft. long; the juice velocity is figured at 
6 to 6 ft. per second and the amount of juice per sq. ft. hour heated from 80° to 
212°F. 18 1121bs.; while steam is at 4 to olbs. gauge. The cells are provided 
with means to eliminate inoondensible gases. 





The reason for the greater capacity of this new heater compared with the old 
is due to four important conditions brought about in this new design. (1) Inducing 
the flow of heating steam at a greater velocity; (2) Making the flow of steam 
counter current to that of the juice; (3) Eemoving the condensate fiom the 
heating suifaco as soon as it is formed and conducting it away from the banks of 
tubes below; and (4) Removing incoudensible gases from the body. 

A number of new heaters have been made and old cells have been changed 
into the baffled type, giving results better than stated above. 

Settling Tanks. 

Settlings should not form more than from 10 to 15 per cent, of the total juice 
Clear juice leaving the settling tanks on its way to the evaporators should be run 
through a fine mesh screen in order to intercept suspended impurities which may 
accidentally accompany the juice. While not specially designed for this, we see 
no reason why the Peck Juice Strainer should not be suited to this purpose. 
Screens having as many as 200 perforations to the linear inch have been used, but 
the more common sizes range from 100 to 160 mesh. ' 


& See im, 81-82. 
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The usual time required for settling lies between 25 and 45 mins., and the 
whole cycle of filling, settling and emptying should take less than two hours in 
the intermittent system of settling and decantation ; one may, therefore, expect 
the greater part of the juice, or about 85 per cent., to enter the evaporators within 
two hours after it is extracted from the cane, the balance of the juice accompany¬ 
ing the mud to the filter-presses. 

Thb Pbtebe & Doer Process. 

The writer of this article has no first hand knowledge of this process. He 
remarks however that in the ordinary process of defecation the time required for 
the greater portion of the juice to reach the evaporators can safely be said to be 
l^ss than two hours; whereas it is understood that a Dorr Clarifier, or subsider, 
is supposed to be large enough to afford storage capacity for the juice from four 
hours grinding at maximum rate ; therefore, the least time required for the juice 
to reach the evaporators is four hours. 

We may postulate that a minimum loss of 0*35 parts sucrose per 100 sucrose 
in cane is the unavoidable consequence of installing the Petree-Doii Process, it 
being assumed that the juice has a sucrose content between 10 and 15 per cent,, 
and that it is kept at a temperature between 90 aiid 100°C for not less than four 
hours. 

The above considerations refer only to the juice from the primary subsider, 
which it is claimed represents as much as 95 per cent, of the total juice. The 
balance of the juice, or 5 per cent, of the total, accompanies the mud to the mills, 
where it is united with the dilute juices from the intermediary mill or mills, and, 
together with these, after passing through a heater, forms the content of the 
secondary juice subsider, wherefrom it again is united with the juices from the 
first part of the mill train, and after being heated again passes into the primary 
subsider to undergo another four-hour tieatment, before it finally finds its way to 
the evaporators. We do not know the time the juice remains in the secondary 
subsiders, but we believe, two hours to be a fair estimate. If this is correct, then 
ten hours have elapsed from the time that 5 per cent, of the juice was expressed 
by the mills until that same juice enters the evaporators, and this juice has 
during this time been heated three times to the boiling point. 

The above statements may be looked upon as being entirely too pessimistic 
(particularly as the writer claims no first-hand knowledge of the process) but 
while our criticism is based entirely upon a theoretical point of view, the points 
raised appear to be of sufficient importance to justify investigation*. 

Centrifugal Clarification. ' 

In the usual running of the filter-press station in connexion with the defe¬ 
cation process one can expect a loss of about 0*2 to 0*4 sucrose per 100 sucrose in 
the mixed juice. The actual loss in the majority of factories is somewhat larger, 
on account of undetermined losses due to deterioration, which are not recorded by 
the routine methods of chemical control. The elimination of the filter-press 
station is, therefore, something that every sugar-house man would welcome with 
enthusiasm. 

We have followed the development of the centrifugal clarifier with great 
interest, and it is with pleasure that it is noted that this machine evidently now 
has reached mechanical perfection. SeveralHopke centrifugal clarifiers are being 
installed this year in Hawaiian factories. Details of the latest developments are 


>S6e also 1934, m. 

44 




Juice-Strainers, the Petree-Dorr Process, and the Kopke Clarifier. 


not at hand at this writing, but we understand Puunene has ordered four 40 in. 
water-driven machines, and that one of the other large Hawaiian factories is 
contemplating an installation of six 40 in. electrically-driven clarifiers. It appears, 
in general, that one of these machines 30 in. diam., takes care of the mud from 
17 tons of cane per hour, and it would appear that a 40 in. machine would treat 
the mud from about 28 tons of cane per hour. Puunene, will use the centrifugal 
clarifiers only for handling the mud. 

About ten years ago the writer of this paper had the privilege of visiting a 
Hawaiian factory where Kopke clarifying centrifugals were being installed ; the 
whole lay-out made an exceedingly favourable impression, and the writer was 
struck by the great possibilities of this machine. Eor some reason or other the 
installation was later dismantled, possibly due to some slight imperfections in the 
machine, but the underlying principle certainly is sound. Its perfoimance in 
Hawaii will be watched with the greatest of interest. The clarifying centrifugals 
took the place of settling tanks and mud-presses. 

The modus operandt was as follows :—Limed and heated juice coming from 
the heaters was delivered through a pipe line direct to the clarifying centrifugals, 
this line being connected to a surging tank that took care of any momentary 
variation that might occur in the delivery from the heater to the centrifugals. 
The heated juice flowed through suitable nozzles to a receiving chamber at the 
bottom of the revolving centrifugals. While the juice travelled from the bottom 
of the machine to the overflow at the top, the solid and heavier impurities were 
separated and hold by centrifugal force in a dense state in the outer periphery of 
the bowl, the clear juice overflowing at the top. The clear juice collected in the 
outer stationary tub, was discharged into a trough and pumped direct to the 
evaporators. 

When the accumulation of solids (mud) in the bowl had reached a certain 
depth, the supply was cut-off. The juice which remained in the bowl on top of 
the mud was then disjdaced by watei, and the mud together with the water was 
discharged by means of a mechanical discharger into a conveyor leading to the 
mud mixing tank, where water was added. The amount of water can be gauged 
so, that any desired density and predeteimined loss in the final mud may be 
obtained. Then this diluted mixtuio was delivered to the mud treating clarifying 
centrifugals. The sweet-watei was separated fiom the mud and was disposed of 
in the usual way, the mud being discharged from the machines through a conveyor 
to cars outside the building. 

The sugar content of the mud is easily kept below 1 per cent, with a dilution 
that is much less than is required in filter-piess practice ; and the exhaustion of 
the mud is accomplished in a fraction of the time usually required. Over 98 per 
cent, of the total juice is clarified and delivered to the evaporators at a temperature 
of 206^F. in much less time than it would have been delivered to the settling 
tanks of the old system. 

Keoeut work by Dr. J. Kuypbr’ carried out on 26 aores in Java to ascertain the rate 
of deterioration of cane between cutting and milling showed preliminarily that in such 
investigations small samples of 20 or 30 stalks give results that are misleading. Much 
larger lots must be drawn from in sampling, e g., an entire truck load, and each test should 
be made several times. Some of the conclusions arrived at as the result of this work 
were : That the Brix hardly changes two days after cutting ; that the purity falls con¬ 
tinually (the rate being 3-4® in two days) ; and proportionately that deterioration is more 
rapid with cane exposed to the sun than that kept in the shkde Cane should be milled 
within 48 hours after cutting, in order to avoid a somewhat considerable loss 


1 ArchieJt 1924, 82, Mededeel No. 2, 27-64. 
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The year .—During the past year America has continued to exercise its con* 
trolling influence over the sugar markets of the world, and as this influence is 
dependent in great measure on the Cuban crop, the movements of that crop are 
always followed with deepest interest. 

When the market opened in January there was an impression that the Cuban 
crop then commencing was not likely to exceed its predecessor of 3,660,000 tons, 
and as this was considered insufficient to satisfy increasing consumption, it was 
felt that a high level of values might possibly be looked for. A large daily 
business was then being done in America, in new crop Cuban sugats, at the 
equivalent of 26s. to 26s. 6d., c.i.f., for the United Kingdom. America was then 
the only market from which supplies of importance could be obtained, and, as 
both European and Canadian rcflners were desirous of increasing depleted stocks, 
they became anxious buyers in that market at the full price then ruling. So great 
had been the demand for Cuban during January, that at the close of the month, 
it was estimated that about 1,000,000 tons of that crop had, till then, been 
disposed of. 

In February there was active buying on the part of both America and U.K. 
refiners, which caused an advance of 6d. to 9d. per cwt., and which raised the 
quotation by the middle of the month for Cubans to SOs. 6d., c.i.f., for the U.K. 
This proved the highest point of the market during the year. A large business 
continued to be done during the latter weeks of February, but at prices which 
were a shade easier, and at the close of the mouth the quotations were 29s. 3d. to 
29s. 6d., c.i.f , for the U.K. 

During March there was a quieter tone? The market for refined sugar in 
America had become highly unsettled, and, as a consequence, had unfavourably 
affected the position of raw, which suffered a gradual decline, till, at the close of 
the month, the quotation for Cubans had fallen to 26s., c.i.f., for the U.K. The 
dulness at this point was intensified by the report of Mr. F. 0, Light, of Magde¬ 
burg, that the sowings for the next Continental beetroot crops were to be largely 
increased—probably to 1,975,000 hectares, against 1,633,000 hectares for the 
previous crop. 

During April unsettled conditions prevailed both in Europe and America, and 
a poor demand for refined caused dull and declining markets. A report from the 
U.S. Department of Agricultuie, which was then published, estimated the Cuban 
crop at 3,813,000 tons, and, although a similar figure had previously been given 
by Mr. Himely, it had nevertheless an unfavourable effect, and caused a severe 
drop in the terminal market and lowered the quotation for Cuban to 25s. 9d., c.i.f., 
for the U.K. From continued unsettlement of the American market, and forced 
sales being made there by operators, a further decline took place in the value 
of raw, until 24e. 9d., c.i.f., came to be accepted as the value of Cubas. The 
Budget, taken on 29th April, made a sweeping reduction of 14s. per cwt. or l^d. 
per lb. from the sugar duties. It was expected that this important reduction 
might largely increase the consumption of sugar, and possibly cause an improve¬ 
ment in values, but this was rendered impossible by the continued unsettlement 
of the American market. 

Early in May increased estimates of the Cuban crop were published, first by 
Mr. Guma, who found that a higher yield of the oanqs, and beneficial rains, had 


1 Abridged from the Review, published by Wh. Connal & Co., Victoria Buildings, Glasgow 
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caused an increase from his previous estimate of 3,760,000 tons to 3,900,000 tons, 
while Mr. Himbly followed by raising his previous estimate of 3,813,000 tons to 
3,985,000 tons. From another independent source even 4,000,000 tons were con¬ 
fidently predicted. These increased figures Caused further depression, which was 
increased by forced sales in the American market by weak holders, and, with no 
redeeming feature, Oubas were forced down to 22s., c.i.f., and later to 20s., c.i.f., 
for the U.K. At the end of May estimates were again increased by Mr. Gtjma to 
4,075,000 tons and by Mr. Himely to 4,060,000 tons, and the effect of these new 
figures caused further depression, which forced Oubas down to 18s., c.i.f., for 
the U.K. 

During June and July there was no feature of special interest—with any 
improvement in the value of refined there was a temporary advance, which, 
with any relapse, was again lost. Some forced sales of Philippines in America 
in July prevented any prospect of improvement theie for the time being. The 
first cargo of new Mauritius was placed for the U.K. in June at the equivalent of 
20 s. IJ., c.i.f., when preference is taken into account. The new Java crop then 
being reaped, under favourable conditions, was estimated at 1,840,000 tons—the 
greater part of this crop, however, was destined to find a market in the East. 

During August there was little change to record Oubas ranged from 178. 6d. 
to 208. l^d. with little or no business passing to the U.K A cargo of 8,000 tons 
Mauritius was then purchased by Canada, and 30,000 tons of Australian raw by 
London. 

Early in September a few cai goes of Cuban and San Domingo sugars were 
placed for the U.K. at 19s. 6d. to 21s., c.i.f., but thereafter the balance of these 
old crop sugars was all required by American lofinois to supply their wants until 
new sugars become available in December. The U.K. refiners found the only 
sugars available during these latter months were Peruvians from 20s. 9d. to 
16s. 6d., c i.f., Mozambiques at 20s. Ijd. to 19s., and new crop Polish beetioot, of 
which a considerable quantity was obtained from Danzig, at 19s. lO^d., c.i f., for 
October shipments to los. 6d., c.i.f., for shipment in Decembei. 

The Cahan crop ,—The new Cuban crop, although somewhat delayed by 
abnormally rainy weather, and from threatened labour tioubles, made a satis¬ 
factory oommenceraent early in December with three Centrals, which were speedily 
followed by many others. The condition of the crop had been reported to be 
highly favourable, and it had been estimated by Messrs. Willett & Gray at 
4,300,000 tons, but as work proceeded it became evident that this estimate was 
much too low, and early in December Messrs. Lamborn predicted a crop of 
4,500,000 tons, followed by an estimate from Mr. Himely of 4,620,428 tons, and 
thereafter by Mr. Gtjma of 4,724,714 tons, while by another party, who had visited 
the island and had inspected the cane fields, it was estimated at 5,000,000 tons. 
These important figures have caused a weaker maiket. The early sugars, being 
required by American refiners, have not suffered so severely as later deliveries. 
Business is reported to have been done for January shipment at 148. 9d. to 
148 7id,, c.i.f., and for February at 13s. lOJd. to ISs. 9d., c.i.f. Buyers, however, 
have shown great caution, and prefer to await developments, unless lower pnces 
can be accepted for early shipments. 

Americaii beetroot crops ,—From favourable weather these crops have exceeded 
their first estimates, and are now reported to be 875,000 tons, against 787,000 tons 
last season. Notwithstanding the bounty of 88. Id. enjoyed by this, and all other 
crops of American-grown sugars—namely, those of Louisiana, Porto Eico, Hawaii^ 
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and the Philippines—their out-turns show no increase of importance. Lately, 
when an effort was made to obtain a reduction of the Cuban duty, the localities 
mentioned, which pay no duty, but market theii’ crops at the duty-paid price, 
made strong, and successful, representations to President Ooolidge to make no 
change, on the plea that any reduction of duty, and consequently of their bounty, 
would prove disastrous to them. The Canadian crop has increased to 20,000 tons, 
and an effort is being made for a revival of interest in the extension of that crop. 

Continental beetroot crops ,—From more extensive sowings, and favourable 
weather, these crops show an increase over those of last season of about 2,100,000 
tons, and they are now estimated at 7,143,000 tons, against the previous crop of 
^,067,000 tons. The largest pre-war crop in 1913 was 8,476,000 tons, which figure 
may shortly again be reached. The crop, which meantime telle most severely on 
the British refiner is not that of Germany, but of Czecho-Slovakia, of which about 
1 ,000,000 tons are available for export, and principally as white sugar, and, being 
of excellent quality, they become formidable opponents. 

It is of interest to observe that in the pre-war year 1913 the world’s crops 
consisted of 7,007,014 tons of cane and 8,476,000 tons of beet, whereas now they 
are 14,099,000 of cane and 8,038,000 tons of beet. 

Home-grown beetroot crops .—Threo factories worked this season—namely, the 
two previous factories of Oantley in Norfolk and of Kelham in Notts, and m 
addition that of Colwick, also in Notts. The two old factories produced over 
20,000 tons of white refined granulated, and the new factory rather over 
3,000 tone. 

Refined ,—A very considerable falling off of meltings by Clyde refineries has 
to be recorded this year. One, the smallest, has been silent since July, but an 
ill-advised strike of the workers early in October brought the remaining four to a 
standstill. Sympathetic strikes by carters and quay workers made matters worse, 
and as a result one refinery, that of Messrs. Neill, Dempster & Nlill, has 
been definitely closed, after about three-quaiters of a centuiy’s activity. This 
will prove a serious loss to the town of Greenock. The strikes terminated about 
the end of November, but only one lefiuery had raws and was able to resume on 
a moderate scale about the middle of December. The others will probably resume 
when Cuban raws become available in quantity, which may not be till well on in 
February, unless supplies of raw beetroot are earlier obtainable at prices to allow 
of a refining margin. This, however, would not prove helpful to the largest 
Greenock refinery which has always used cane only. Compared with last year 
48,319 tons less were melted. 

At the beginning of January the piice of Greenock fine granulated was 58s. 
per cwt., duty paid. The supplies of Continental refined sugars were then smaU, 
as Czecho-Slovakian sugars could not be shipped on account of the Elbe being 
frozen, and, in addition, American refiners were fully occupied with the supplying 
of their own markets. In consequence there was a gradual haidening of prices 
until 62s. 6d. was reached by the middle of February. This price was held till 
early in March, when the prospect of German exports of refined, and the early 
release of Czecho-Slovakian sugars caused the market to decline. American 
granulated was also then being offered, but at unattractive prices. The expecta¬ 
tion that there would be a reduction of the sugar duty in April caused consumers 
to adopt a cautious policy, buying only for actual requirements, which greatly 
assisted the fall. Just before the introduction of the Budget, at the end of April, 
the price had fallen to 67s. 9d., and even the substantial reduction of 14s. per 
owt. in the duty failed to steady the market. The expectation of a record Cuban 
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crop confirmed buyers in tbeir policy of caution, and from 438. 6d., the price on 
the introduction of the lower duty, the decline went on till 36s. was reached in 
June. Thereafter the market improved in sympathy with American markets, and 
early in July 38 h. fid. was paid for Greenock fine granulated. Heavy shipments 
of white sugars from Java to the U.K. then began to hang heavily on the market, 
and by the end of the month the price had fallen to 3fis. fid. Offerings of Con¬ 
tinental sugars were then small, and later quite ceased, and the Continent became 
an eager buyer of the white Javas arriving in U.K. ports. In September there 
was a scarcity of sugar and the price touched 40s., but the expectation of greatly 
increased beetroot crops, however, caused buyers again to adopt the hand to mouth 
policy, and the new crop sugars came on the market at almost daily declining 
prices. When the Greenock strike started m October the quotation had fallen to 
37b, fid., and the last of the sugars then made were sold at 3o8. At the close 32s. 
is the quotation of the one refineiy at woik. 

During the first three months of the year business in foreign lefiued was 
principally confined to Dutch, Belgian, and American granulated. As already 
mentioned, Czecho-Slovakian sugars could not be shipped as the Elbe was frozen. 
The opening pi ices for Dutch wore, for superior Sis. 9d. and for ordinary 31s. 3d., 
f.o b., and by the middle of Eebiuaiy the quotations had advanced to 35s. 3d. 
and 348. 9d., the highest point of the year. Erom February on till early August 
there was practically a constant sagging of prices, and quotations fell to 24s. 3d. 
and 23s. 9d. At this date supplies in most Continental countries had been almost 
exhausted, and laige purchases of white Javas, arriving in U.K. poits, weie re¬ 
shipped to the Continent to supply wants till new ciop sugars became available 
in October. 

Czecho sugars were frozen up till about the beginning of April, and then large 
tenders were made of sugars which should have been deliveied in December, 
January, February, and March. When these became available the quotation for 
fine granulated was 308. 3d., f.o.b., and the price movements theieafter were 
similar to those for Dutch. The supplies of Czechos, however, fell off much ftooner> 
as they were able to find better markets in Eastern Euiope, and fiom about the 
end of June till the middle of Octobei there weie practically no imports to the U K. 

Large importations of American gianulated weie made, and the extiernes of 
prices were Sfis. 3d., c.i.f., m March and 238. fid. in oaily August. The drying up 
of supplies of Continental sugar, however, brought firiimess, and from 268. to 278. 
was paid in September, but for only moderate quantities. 

When new crop refined sugars came on the maiket early in October 25s. fid. 
was the quotation for ready ordinary Dutch granulated, 238. for October Czecho 
fine granulated, and 21s. for November. This gieat discount for forward deliveries, 
however, tempted few buyers, as there was a general fear of the expected huge 
increase in the beetroot crops. Buyers accordingly confined their attention to 
ready sugars that could be quickly shipped, and they were content to pay the 
premium, but restiicting their puichases to cover actual requirements. The course 
of the market has been constantly downwaid, until at the close of the year the 
quotations are ISs. 3d. for fine, 17s. 9d. for ordinary Dutch, and 178. 9d. for fine 
Czechos ready for shipment. More interest is, however, now being shown in for¬ 
ward deliveries, which command a small premium. 

A year ago there was a feeling that trade was on the mend. Throughout 
the greater part of the year there was no improvement, indeed conditions seemed 
to grow worse, but within the last month or two conditions have been better, and 
once more a hopeful feeling prevails. 
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(1) Oane Sugar and its Uanufacture. H. C. Prinsen Geerligs, Fh.D. 
Second Eevised Edition ; xii + 342 pages, super-royal 8vo, (Norman 
Bodger, 2, St. Duustan’s Hill, London, E.O 3.) 1924. Price : 20s. net. 

(2) De Fabricatie van Suiker nit Suikerriet. H. 0. Prinsen 
Geerligs, Fourth Edition. (J. H. de Bussy, Amsterdam.) 1924. 

(3) De Kietsuikerindustrie in de verschillende Landen van 
Productie. H. 0. Prinsen Geerligs. Second Edition. (J. H. de 
Bussy, Amsterdam.) 1924. 

(1) This first volume of the above three series of works by Dr. Geerligs is 
theView English edition of his well-known book, which has now been published. 
Excepting only the preliminary section on the chemistry of the sugars and the 
constituents of the sugar cane, it has been re-written, and contains a large 
amount of valuable new data. Especially have the sections on juice extraction, 
clarification, filtration, the preservation of sugar, and the exhaustion and nature 
of molasses, undergone radical changes, and have been bi ought more into line 
with modern views and their practical application. It is a standaid work, one 
that should be read and re-read by all connected with the practical manufacture 
of sugar from the cane. (2) This volume is the Dutch edition of Dr. Geerligs’ 
“Handbook,” which, like the English edition, has been brought up to date. (3) 
The third book of this series is the latest Dutch edition of Dr. Geerligs’ 
“World’s Cane Sugar Industry,” the information in which has now been revised. 
It is a most useful review of the historical, technical, economical and statistical 
aspects of the production of cane sugar in different countries. Both these Dutch 
works are published under the auspices of the Experiment Stations of the Java 
Sugar Industry. 


Patents: Invention and Method. Harold E. Potts, M.Sc. (The Open Court 
Co., 149, Strand, London, W.C. 2.) 1924. (Cardboaid covers.) 

About two years ago we called attention to the author’s “ Patents and 
Chemical Eesearch,”* and its great value to those concerned with the protection 
of the results of their invention, particularly chemical invention. This is another 
illuminating work oU the same subject, but treating it differently in certain 
aspects. In the fiist two chapteis, three essential points are discussed : firstly, 
the criterion of an invention, or whether it is possible to fix a standard by which 
an improvement may be judged an invention for letters patent; secondly, the 
definition of an invention, or how it can most cleaily be defined in practice; and 
thirdly, the evolution of an invention, or the question of the formulation of a 
technique for dealing with specific industrial difficulties. Chapters three and four 
treat of language and style and of the problem of definition in patent law; whilst 
the remaining two are given to scientific method and the influence of patent law 
on the evolution of research. As in the case of Mr. Potts’ previous work, infor¬ 
mation is given that must prove highly suggestive to most of those who are 
engaged in industrial invention. His remarks on questions such as: validity, 
claims, prediction in invention, language and style in patent law, and the problem 
of definition, are certainly of the greatest interest and illuminate many difficult 
points. Eveiy research chemist should in our opinion be in possession of both of 
these books by Mr, Potts, and he should study them. 


The Scientists’ Beferetice Book and Diary, 1925. Twenty-seventh Year 
of Issue. (James Woolley, Sons & Oo., Ltd., Manchester). 1925. Price: 
38. 6d. nett. 


1 7.5 J., 1928, 261. 
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Ebsults obtained with thb Sbakby Shheddbe in Natal. E Wuthrich, Archtef, 
32, 4(ideeJ, Verslagen, SeAjl., 41-49, 

At one of the meetings of the last congress of sugar technologists in Java, Mr. 
WuTHuicH reported on results experienced by him with the Searby shredder in the milling 
of Uba oane in Natal when this apparatus was interposed between the crusher and the first 
unit of a four mill installation, 32 in. X 66 in., the normal capacity of which was about 
13,000 piculs per day (793 long tons in 24 hours) His results are summarized below. 
The Searby was introduced in 1921, in which year and in the following one the macera¬ 
tion was increased to about 27 per cent, normal juice, whereas previously it had been 16 
or 17 per cent. 

Increabc Increase In 1922 in 

in 1922 in Siigai Content of 

Grinding Capacity, Juice Per cent 


• 

Cane Ground, 

Normal 

corapaied with 

Cane, compared 


Long 

Juice lost. 

tlio year in the 

with the year 

Yeai 

Tons per Day 

pel cent Fibie 

* first column, 
per cent 

in the first column 

1914 

797 

60 1 

27 

0-18 

1915 

792 

45 9 

27 

0 18 

1916 

796 

60-0 

27 

0*18 

1918 

842 

53*5 

20 

0 18 

1919 

894 

65-0 

13 

0*60 

1920 

884 

69*8 

14-5 .. 

0*36 

1921 

930 

47-4 

— 

.. — 

1922 

1010 

46*1 

.. . — 

— 


In this table 1917 is not reported, since the nulling results were abnormally bad in 
that year ; and 1922 is taken as the year for comparison, rather than 1921, the first year’s 
run during which conditions were hardly usual. It is of course difi&cult precisely to state 
what proportion of the increased capacity and extraction should be ascribed to the shredder 
or to the higher maceration. But it is safe to say that an increased maceration of 10 
per cent with the old installation would not have given the figures reported in the above 
table. Such results obtained in the difficult milling of the Uba cane should direct 
attention in Java to this preparatory apparatus. 


Data on the Fuel (Bagasse) Uonsumptiox in Java Factories during 1923 Anon, 
Archtef, 19U, 32, 3ffdedceL Ko. AS, 389-411 
Very numerous data are summarized in this article respecting the “fuel control” of 
147 factories in Java,^ the calculation and collation of these having been carried out by 
the Experiment Station on the same lines as the chemical control figures. Here, for 
example, are the average figures for the calories per kg. of cane in the three typos of 
factories operating in that country :— 


Calories fee k.q. or Cane 



Actually 

In the 

In the 

In the 

In the 

In the 

In Cane 

Type of Factory, 

con¬ 

Bagasse 

ExtiaFuol Excess of Extra Fuel 

Furl 

Trash 

and their Number 

sumed. 

available 

necessaiy 

Bagasse 

added 

loft over 

added. 

Carbonatatioii (23) 

692 .. 

666 

. 31 

.. 4 . 

46 .. 

19 

.. 24 

ff 9t 

692 .. 

664 

, 32 

.. 4 .. 

48 .. 

20 

.. 23 

Sulphitation (58).. 

646 .. 

663 

.. 86 

.. 3 .. 

98 .. 

16 

.. 69 

♦* • 

Defecation (66).... 

640 .. 

663 

. 81 

.. 4 

94 .. 

17 

.. 67 

620 .. 

678 

47 

.. 6 .. 

69 .. 

17 

.. 32 

»» »> •• 

604 .. 

668 

41 

., 6 .. 

63 .. 

17 

.. 28 

All three types (147) 

619 .. 

669 

.. 64 

.. 4 ,. 

68 .. 

18 

.. 38 

»» »> 

617 .. 

566 

.. 66 

.. 4 .. 

69 .. 

18 

.. 39 


Where determined the water content of the bagasse was mostly below 46 per cent. 
(21 cases); and the calories per kg. of bagasse were 2200 for water contents between 41*8 


^ This Review is copyright, and no part of it may be reproduced without permission — 
Editor, J,8,J. 

» See LS.J., 1938, 140. 1924, 444. 
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and 44*8 per cent (21 oases), the lowest being 1832 for a water content of 61'5 per cent.; 
only 29 out of the 147 factories produced more bagasse than necessary for their fuel 
requirements; and, averaging the results of all the factories, the bagasse consumed was 
about nine per cent, short of the total fuel consumption. Of this nine per cent, of extra 
fuel, seven was made up of cane trash* and two per cent, of wood and molasses. Other 
figures were: steam production in kg. per sq. m. of heating surface per stoking hour, 14 to 
16; and maceration below 20 in all but 11 factories. 

Appbl’s Phooess of covehino Mabsbcuxtb in White Sugar Manlfactuub. H . E , 
Lesueur , Archtef ^ 19 S 4 y 32 y 4 ^ Verslagen , 4 ^ AfL ^ 165 - 166 . 

Atone of the meetings of the Java Congress of sugar technologists (combined chemical 
. and technical sections] a description was given of a method of covering in white sugar 
^manufacture-: Whilst the massecuite is being brought into the centrifugals, it is covered 
with an indifferent liquid, viz., its own run-off syrup, this being added through a branch 
in the pressure line of the syrup pump, in which covering-syrup pipe a steam injector is 
placed. The purpose of the new method of working is to remove the cold mother-liquor 
from the crystal more rapidly and more completely by means of the same liquid at a higher 
temperature and a lower viscosity. Contrary to other systems, use is here made of a 
liquor which is as hot as possible, the actual covering taking place, not after spinning-out 
most of the mother-liquor, but during the charging of tlie machines. About 1^-20 per 
cent of liquor per cent of the massecuite is the amount necessary. According to the 
speaker, the results of the new procedure are quite striking, its advantage being that.— 
The sugar is practically free from all mother-liquor, the purity of the clear syrup obtained 
is abnormally high, viz, about 90® , the quantity of circulating non-sugars is much 
smaller than in any method heretofore applied ; the capacity of centrifugal and boiling 
stations is considerably increased ; and the steam consumption at the after-workers is 
very much decreased (which means also a distinct gain m the amount of finished product). 
That portion of the run-off syrup which is raised to about 80-90®C. to serve as covering 
liquor will unavoidably dissolve a little crystal; but several experiments have shown that the 
amount of dissolution is very small, and anyway is less than if covering had been effected 
by water to give the same coloured sugar. Tests made with this process are said already 
to have marked it an improvement in the methods used in the white sugar boiling-house. 


R6lb op Silica in Plant Gkowth. D. R, Nanji and W, S. Shaw ” Journal of the 
Society of Indmhy, 19S4t 43y No. 51, 1—6T 
In the course of a paper read before the Birmingham and Midland Section of the 
Society of Chemical Industry, the authors made the following remarks: Experience has 
taught agriculturists that silica-free plants are at a disadvantage when compared with the 
normal supply of silica. Plants grown in the presence of silica are able to withstand 
parasites and moulds to a greater degree. According to the more recent investigations, it 
has been established that silica is capable of increasing growth, and that such beneficial 
effect is particularly marked in the case of solids deficient m phosphorus Silica fulfils 
a very important function in plant metabolism which is not sufficiently clearly understood. 
There is reason for believing that such an understanding would prove of immense service 
to agriculturists in their attempts to oombat plant pests and disease; and the great signifi¬ 
cance of the problem to the cotton and other such industries of economic importance which 
suffer annually heavy losses in their inability to cope with them may therefore bo 
realized. Being specially interested in the physiology of the element silicon, and its 
relationships to phosphorus, studies have been commenced by the authors with such plant 
tissues as the straws of various types which are known to be highly siliceous. Silica is 
present in the plant as colloidal silicic acid, and not in the ionic state. 

* See also l.SJ., 1023, 473. * Patent applied for. See 18 J., 1924, 103. 

* Of the Department of Fermentation and Brewing, University of Birmingham. 
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Study op thb Incrbask ok Colour dorino thb Etaporation op Beet Juice in 
Evaporators operating under Vacuum and under Pressure. Ales 
Linsbauer and /. Filer, Zettteh. Zmherind, Czeeho-Slov,, 19^4, 49, iS-Sd, 
SS-S8, 4t-47, 49-64, 67-6S, 65-70, 

A series of observations were made during the 1923-24 campaign in different factories 
in Czecho-Slovakia in order to determine the increase of colour that occurs during the 
concentration of beet juice in vacuum effect apparatus as compared with that developing 
in so-called “pressure evaporation,” as recently described ^ In each factory the test 
was run for three days; samples were taken every two hours from each of the vessels; and 
their degree of colour was determined by means of the Stammer instrument. In the main 
the colour of the concentrated syrups depended on that of the juice originally entering 
the evaporator, triple (Karlik) carbonatation with the use of 3 per cent, of lime giving the 
lightest coloured juices. Caramelization of sucrose is responsible for the development of 
colour only when the circulation ot the juice in the different vessels of the multiple effect 
is insufficient, the actual cause of the formation of colour under proper working conditions 
being the condensation of nitrogenous organic compounds with sucrose or with reducing 


Type of Evapo. ator. Increase of Colour. 

(1) Quintuple under vacuum, simple, consisting of 6 vertical Robert vessels 86 

(2) Quintuple under vacuum, composed of 6 horizontal VVellner-Jelinek 

bodies, with steam “bleeding” . 85 

(3) Quadruple under vacuum, composed of 4 Wellnor-Jelinek and 2 Robert 

bodies, also with steam “bleeding”.. .. .. . 60 

(4) Quadruple under vacuum, composed of 4 Wellner-Jolinek and 4 Robert 

vessels, also with steam “bleeding” . 90 

(6) Quadruple under vacuum, composed of 2 Kestners, 1 VVellner-Jelinek, 

and 2 Robert vessels, also a pre-evaporator. 67 

(6) Triple under pteesme, composed of 3 Vincik-Turek and 1 Robert 

vessels. . ... 59 


sugars to form a coloured body. In the table is summarized the average results obtained, 
the mam point emerging from these being that the so-called “ pressure evaporation ” was 
found to increase the colour 69 per cent, whereas in one of the vacuum apparatus the 
increase was as much as 90 per cent. Contrary to what one might expect, the high boiling 
point of the juice and the high temperatuio of the heating steam had not a very harmful 
effect, provided that the circulation in the several vessels of the multiple effect is sufficient. 
Quadruples and quintuples having an inadequate circulation gave very bad results. 
Similarly, horizontal or vertical vessels having large heating surfaces, which cannot be 
wholly utilized, acted prejudicially on juice coloration, as did also incrustations, these 
lowering the transmission of the heat and in consequence the capacity of the apparatus 


Effect of the FiLTBU-PArER on the Polarization op Sugar Products. G. H, 
Hardin and F. W, Zerban. Indushtal and Fngxneermg ChemUtry^ 1924, 
16, No, 11, 1175-1177, 

During routine work performed in the New York Sugar Trade Laboratory,® it was 
observed that when a raw sugar solution prepared for polarization was passed through a 
second paper the new reading was always distinctly higher than the previous one. This was 
not the result of the concentration of the solution by evaporation (as the funnel was 
covered with a watch-glass), but was due to a change brought about by the filter-paper. 
A series of experiments was arranged to investigate the effect of factors such as : the 
moisture content of the paper ; the quality of the paper ; the concentration of the sugar 
solution polarized ; and lastly the time of contact. These tests clearly showed that, while 
perfectly dry paper causes a decided increase in the polarization, averaging about 0'12®V., 

1 1924, 433 

* A shorter abstract of this paper has already been published, I,S J., 1924, 318. 
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on the other hand, paper with 14*6 per cent, of moisture gives a decrtoie of 0*12°V. 
Midway between the two there is a point at which the two effects balance one another 
In regard to concentration of the solution the changes with ^-normal and J-nonnal 
solutions are about half and quarter as much respectively as with a full normal. It was 
impossible to detect any effect which could be ascribed to the quality of the paper (the 
quantity always being approximately the same, viz., circles of 18 cm. diam). Time, 
however, is a factor of some importance, for whereas in a test the increase was about 
0*03** V. for a rapidly filtering lefined sugar station, on the other hand it was as high as 
0*11®V. when the rate was slowed by restricting the outlet of a piece of rubber tube 
attached to the mouth of the funnel. Most writers advise the rejection of the first few 
c.c. of the filtrate, but they do this on the ground of its possible turbidity. With the 
ob;^ct of overcoming the error due to the moisture of the paper, the International 
Commission for Uniform Methods of Sugar Analysis prescribed the use of dry filter-paper, 
which advice is probably followed by many careful analysts. But Messrs. Hahuin and 
Zbuban here show that to avoid this error the practical procedure is not to use dry filter- 
paper (which increases the reading) , but, while using ordinary air-dry filter-paper, to 
reject a good portion of the filtrate, not the first few c.c. only but at least 26 c.c. If this 
be done, then the closest possible approximation to the correct polarization will be 
obtained _ 

Repining Quality op Philh'Pine Raw Sugars Herbert Walken Cotnmttfee lleports 
of the Second Annual Convention of the Philippine Sngai Association^ 1924^ 

Until three or four years ago, Philippine sugars had a very good reputation with the 
refiners, but at the present tune, owing eithei to marked improvement in Hawaiians or to 
a lowering of Philippines, the situation is reversed Philippine sugais are in disfavour 
and the principal objections raised by the refinus against such sugars are; Small, iiregular 
grain ; dirty colour in some cases hard to wash out, and slow filtration rate of affination 
liquor and molted sugar liquor, the first and last items being the most important. Small 
grained sugars require more water for washing in the centrifugals, causing an excessive 
amount of affination syrup, while the slow filtration rate retards the work of the whole 
refinery. Each factory in the P I. should send a composite sample of its sugar to a 
central authority every two weeks Samples should be tested there and comparative 
reports sent out every two weeks showing the percentage of different-sized gram in the 
sugar from each factory, and commenting on any iinprovoments or retrogressions Ash 
determinations should be reported every six weeks. In view of the great importance of 
good ** filtrability,’* it would be desirable also to report clarity tests on each sample and 
as many tests of actual filtration rates as can be handled by the laboratory force available. 
Since the filtrability of a sugar solution has been found to depend very largely on its 
clearness it may be possible eventually to establish a relationship between those two factors 
and dispense with routine filtration tests The Philippines have no refinery to fall back on 
in case of need. So long as refiners are short of sugar they iitay take it, whatever the 
quality, but in the event of an over-supply they will mark down the price on sugars which 
cause extra expense in refining. The toll system of refining, in which the refinery charges 
so much a ton for refining and marketing, has lately come into more general use. Under 
this basis the toll asked by the refiners would naturally be in proportion to the difficulty 
experienced in refining the sugar. The P. I. have a natural advantage over Hawaii that 
their cane juices contain less ash, being similar to Cuban in this respect, so there is no 
reason why they should not eventually be able to turn out as good a refining sugar as any 
country in the world. _ 

Manufactukm and Uses of Refined Dextrose. W, B. Newkirk. Industrial and 
Bnginesnng Chemistry^ 1924, 16, No, 11, 1173-1175, 

It may now be stated that the manufacture of pure dextrose is on a sound basis 
commercially and scientifically in America. Some technical details as to procedure are 
here given under the following headings^; Conversion and clarification and the prepar- 
1 See also IS.J., 1921, 575, 626. 
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ation of liquors for crystallization; types of dextrose crystals and crystallization; and 
purging and finishing. In regard to the uses of dextrose, it is stated that it is not intended 
to be used as a substitute for cane sugar; but, owing to certain peculiarities which it 
possesses, it is in certain respects superior for certain manufacturing purposes. One of 
these is its tendency to form microscopically small crystals. Thus, fondants, creams, etc., 
can be produced which have the velvety feel and appearance so desired in these products. 
It also seems to afiect the crystallization of cane sugar in the same way, and has thus 
become a necessity to the manufacturers producing fancy types of sweets, cakes, cold 
icings, milk chocolate, chewing gum, etc. It does not possess the sweetness of cane sugar ; 
therefore, according to some of the larger fruit packers, it is the ideal sugar for preserving 
fruits of mild or delicate fiavours, which are masked by the extreme sweetness of cane 
sugar when used in the amounts necessary. In the baking trade it is preferred os the yeast 
nutrient in a bread sponge. For medicinal purposes it is often in demand, especially in 
cases of acidosis, anmmia, and the earlier stages of Bright’s disease, being the only sugar 
now commercially available which does not aggravate these conditions. Manufacturers of 
commercial pectin are quite large users of dextrose. Vinegar and wine manufacturers 
use it in the natural fermentation process, as it carries with it a maximum fermentability 
with no troublesome secondary flavours, which later have to be removed in vinegars, and 
which would spoil wine as it is consumed direct Dye manufacturers are becoming large 
users of the product. And condensed milk manufacturers are also very desirous of using it. 

Action of Ui/niA-V iolet Radiations of 8ucuobe Solutions P. Beyersdorfer and 
W. Hess. Berichte, 1.9^4, 57, 1708-1711; through/. Chem. Ind.^ 192i^ 
43, No. 48. B957. 

Ultra-violet light, when its action is prolonged sufiitiently, is said 'o decompose 
solutions of sucrose at 70 and 100*0., carbon monoxide, carbon dioxide, hydrogen, 
methane, organic acids, aldehydes, ketones, alcohols, and condensation products (caramel 
and dextrin) being produced, the action therefore being very similar to the thermal 
decomposition of this sugar A crystal of sucrose becomes coated with a layer of caramel 
when exposed to ultra-violet light at 70°C 

Nitrogenous Non-Suoars of the Beet, and their Behaviour during Manufacture. 

W. Taegener. Centr. Zuckeand., 1924, 32, 852. Dust Explosions. 
Berthold Block. Veiems-Zetlschrift, 1924. 87-64- Reply to Block’s Remarks 
on Dust Explosions. Paul Beyersdorfer. Vetexm-Zeitsclmji, 1924, 628-655. 
Low Limit of Concentration for Dusr Explosions in Air. L. J. Trostel 
and A. W. Frevert. Ibid., 1924, 656-671. Industrial Filtration (Hele-Shaw 
Stream-line, Vertical and Rotary Types , Kestner Type , Centrifugal 
Separators, Ore, Sturgeon, and Vickcen Types). S. G. lire. Chemistry 
and Industiy, 1924, 43, No 40, 975-983. Power Alcohol : Cost of Potato 
and Grain Spirit. John Missenden. Chemical Txade Journal, 1924, 
No. 1950, 75 , 888. Siudies on Curly-top Disease of the Sugar Beet. 
E. Carsner and C. F. Stahl. Journal of Agricultural Research, 1924, 28. 
No. 4, 297-820. Photosynthesis. E. C. C. Baly. Industrial and Engmeeiing 
Chemistry, 1924, 16, No. 10, 1016-1018. Examination op Photosynthetic 
Sugars by the Methylation Method. J, C. Irvine and G V. Francis, 
Ibid, 1924, 16, No. 10, 1019-1020. Hecent Progress in the Chemistry of 
Pectin and its Applications. W. H. Dore, Ibid., 1924, 16, No 10, 
IO 42 -IO 44 . Electrolytic Sodium Hydrosulphite. R. H. McKee and 
N, E. Woldman. Colow Trades Journal, 1924, 15 , 98. Disposal of Beet 
Factory Wastes [Beet Washing Water, Battery Water, Lime Waste, 
and Steffen’s Waste ] Edward Bartow. Facts about Sugar, 1924, H9, No. 
15, 846 - 847 . Heat Economy in the Beet Sugar Factory. Ales Linsbauer. 
Ibid., 1924, 19, No I 4 , 822-825 \ 1924, 19, No. 15, 852-864- 

__ J.P.O. 
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UNITED STATES. 

Manupaoturr op Absolutb Alcohol por Motor Furl Production, etc. Arthur A, 
Backhaus (assignor to the U. S. Industrial Alcohol Company, of West 
Virginia, U.S.A ). 1^608^496. September 16th, 1924. 

This is a process of dehydrating and purifying alcohol, the water being separated 
from the alcohol by the use of a third liquid which is miscible with the alcohol but sub- 



stiantally immiscible with water. This liquid is of such a character that, when the three 
constituents are present, vapours of the same are evolved by distillation containing a 
considerable percentage of water and the third liquid, so that all the water and the third 

^ Copies ol specltioations of patents with their drawings can be obtained on application 
to the following:— Kingdom: Patent Office, Sales Branch, 36, Soutliamptou Buildings, 
Chancery t<ane, London, W.G 3 (price, is. each). United Statee * Gammissioner of Patents, 
Washini^ion, D.C. (price 10 cents each). Prance; Llmptimerie Rationale, 87, rueVieiUedv 
Temple, Paris. 
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liquid may be removed in this way from the residual constituent, which is the alcohol. 
The evolved vapours are comprised of a ternary mixture of the three constituents. This 
third liquid may be of any one of a number of different compounds, such, for example, as 
benzol, carbon tetrachloride, hexane, etc., but benzol is preferred. In the drawing is 
shown a valved inlet pipe 1 for feeding continuously into the apparatus an alcohol mixed 
with water; and which, by way of example, may feed to the system ethyl alcohol having 
a strength of 95 per cent. Leading into the pipe i, there is a valved supply pipe $ for 
supplying initially the desired quantity of the third liquid, as, for example, benzol, and 
for supplying to the system additional amounts of benzol to replace the small quantities 
thereof which are lost by evaporation therefrom. The alcohol and benzol are fed to the 
system in proportions such that in the system, at any given time, there would be approx¬ 
imately equal parts by weight of 95 per cent alcohol and benzol, but preferably a slightly 
smaller quantity of the benzol than of the 96 per cent, alcohol. The valved pipe 1 leads 
into a tailbox S which is connected by a liquid-sealed pipe 4 to a dehydrating column 5, 
which is constructed in any suitable manner, but which may have, for example, a plurality 
of plates the same as in the case of the usual alcohol rectifying column The column 5 
has at the bottom an inlet 6 for steam for heating the column indirectly. Vapours are 
evolved from the column comprising approximately 74 per cent by weiglit of alcohol, 
19 per cent, by weight of water, and 7 per cent, by weight of benzol, and substantially 
anhydrous alcohol flows from the liquid-sealed outlet pipe 7. The evolved vapours pass 
out by means of a pipe 8 into a depblegmator 0 which is connected by a liquid-sealed 
pipe 10 to the top plate of the ctdumn. The depblegmator is cooled in the usual way with 
the aid of water inlet and outlet pipes 11 and W 'I’he incondensed vapours from the 
depblegmator 9 pass through a pipe into a condenser 13^ the temperature in which is 
at approximately 64*9°C., said condenser being coolod by water passing through inlet and 
outlet pipes 14 and 16^ and the condensate therefrom enters a vented sight-glass 16 from 
which a portion of the condensate passes through a valved pipe 77 to the pipe 10 and 
thence to the top of the column 5» The mam portion of the condensate is conducted by 
a pipe IS to a tail-box 19 and thence by a pipe W to a separating chamber SI, The liquid 
received in the separating chamber immediately separates into two liquid phases forming 
Iriyors, the upper layer of which is rich in benzol hut poor m alcohol and water, while 
the lower layer is rich m alcohol and water but poor in benzol, 'J'he composition of the 
respective layers is approximately as follows:—The upper la}er contains approximately 
81 per cent, by weight ol benzol, 4 per cent, by weight of water, and 16 per cent, by 
weight of alcohol, while the lower la3"er contains approximately 10 pei cent, by weight of 
benzol, 36 per cent, by weight of water, and 65 per cent, by weight of alcohol. The 
upper layer is conveyed by a vented pipe SS having a liquid-seal S3 back to the tower 5, 
while the lower layer passes by a vented pipe S4 to a scrubber S5, In oider to remove 
the remainder of the benzol, water is introduced into the scrubber S5 by a pipe 36^ thus 
producing therein two layers of liquid, the upper layer of which contains the remainder 
of the benzol. The benzol is conducted from the scrubber by a vented pipe S7 to the 
liquid-seal S3 and thence to the tower 6, while the lower layer is conveyed through a 
vented liquid-sealed pipe S8 to an alcohol rectifying column S9 having a steam inlet 
pipe SO in the usual way for indirect heating and a liquid-sealed draw-off pipe 31 for 
water at the bottom of the column. The lower portion of the column S9 is maintained at 
a temperature of just above 100®C. The evolved alcohol vapours containing some water 
pass out of the top of the column through a pipe 3S to a depblegmator 33^ constructed 
substantially the same as the depblegmator P, and arranged to return the condensate 
therein to the top of the column S9 by a liquid-sealed pipe 34 The vapours from the 
depblegmator 33 pass through a pipe 56, the vapours in which are at a temperature of 
approximately 70*^0., to a condenser 36 constructed the same as the condenser 13. The 
condensate from the condenser 56, which comprises approximately 95 per cent, alcohol, 
enters a vented sight-glass 57, and a portion of the same passes back through a valved 
pipe 38 to the liquid-sealed pipe 34 aud thence to the top of the column S9, while the 
remainder thereof enters a tail-box 39 and is conveyed therefrom by a valved pipe 40 
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direct to the liquid-sealed pipe SS and thence to the column 5. The substantially 
anhydrous alcohol flowing from the bottom of the column 5 passes through the liquid 
sealed pipe 7 and an inlet to a rectifying column 4^ for flnishing the treatment of the 
alcohol, said column being provided with a steam inlet pipe 4^ for indirect heating and a 
liquid-sealed draw-off pipe 44 foi^ the materials separated from the alcohol and which 
comprise any non-volatile constituent, as well as the xylol which may have been intro¬ 
duced as an impurity with the benzol, together with any remaining traces of benzol not 
separated from the alcohol in the column S. These separated materials pass into a 
flash-pot 4^ where the vaporizable substances are driven off with the aid of a steam coil 
46y the vapours being conducted through a pipe 47 to a condenser 4S, the outlet from 
which leads to a tail-box 49. The volatilized substantially-anhydrous alcohol passes out 
of the column 4^ by a pipe 60 to a dephlegmator 61 and a condenser 6S constructed m the 
same manner as the dephlegmator 8$ and condenser 36^ so that a portion of the condensate 
is returned to the column 4^ through pipes 53 and 64, while the main condensate passes 
out of the apparatus through a sight-glass 66 and a tail-box 66. The apparatus is 
arranged so that the portions thereof requiring observation are located upon an opeiating 
floor 67. 

Process op Manufactuuino Sugar (ik which Precipitates arc Scparatbi) prom 

THE Juice in a Gravitational Separator or the Dork Thickener Type). 

Philip M. McHugh (assignor to The Dorr Company, of Delaware, U S.A.). 

1,60SS57. August 6th, 1924. 

Although involving method of separating solids from juice, which may be employed 
at any stage of the process where it is desired to carry out a separation of this character, 
the present invention is nevertheless particularly adopted to defecation, and especially 
where carbonatation has been employed, because o^ the great bulk of precipitate following 
this operation and the consequent difficulty of removing it expediously. The precipitate 
resulting is separated from the juice in a gravitational separator preferably of the Dorr 
“thickener** type. A stratum of mixed juice and solids is subjected to a combined 
sedimentation and decantation treatment, in the course of which substantially clear liquor 
is continuously withdrawn from the upper portion of the stratum, and solid material 
settling on the bottom of the stratum is continuously worked towards an appropriate solids 



discharge outlet and withdrawn from the stratum. A gravitational separator or thickener 
of the Dorr type suitable for the purposes of the invention is illustrated in Fig, 2 of the 
accompanying drawings. This separator consists generally of a cylindrical and 
relatively shallow tank 6 provided at its upper edge with a peripharal overflow launder 6 
and having in its bottom a centrally disposed outlet 7 for the discharge of settled solids. 

68 



Patents. 


A revolving sludge collecting mechanism is operatively mounted within the tank 6 and 
comprises a vertically disposed shaft 9 rotatably mounted in appropriate overhead bearings, 
and provided with radially disposed arms 8 carrying a series of plows or scrapers 10 which 
are arranged to revolve in proximity to the bottom of the tank to move settled solid material 
from the periphery of the settling tank towards the central solids discharge outlet. A 
tray separator or thickener adapted to contain a plurality of superposed strata of mixed 
juice and solids is especially well adapted for the purposes of the invention. A separator 
of this type is illustiated in Fig. 3 of the drawings ; and comprises a cylindrical tank 
which, by a plurality of superposed desks or partitions 75, is divided into a number of 
settling compartments 14 The mixed juice and solids is fed into the top compartment 
and is distributed to the lower compartments through central openings SO in partitions 
IS The openings may be surrounded by upstanding collars SI for the retention of the 
sohds on the shelves or partitions 13 A revolving sludge collecting mechanism is oper¬ 
atively mounted within the tank SS and comprises a vertically disposed shaft 9\ carrying 
a pluiality of sets of radially disposed arms <S" arranged to revolve in proximity to the 
upper surface of the partitions IS and the bottom of the tank. Each of the arms 8' carries 
a senes of plows or scrapers 10' arranged to move settled solid material towards the centre 
of the partitions 75, ftoin whence the solids are discharged through pipes 77, as well as 
through the outlet 55 in the bottom of the tank. The substantially clear supernatant 
liquor is decanted from each stratum by rising in headers 18 to a point of overflow 19 
abo\e the upper deck or partition Tray separators or thickeners of a type similar to that 
illustrated in Fig 3 hut operating somewhat difFeiently may he employed with advantage 
in carrying out the process of the invention Such an apparatus has been described in 
TT.S. Patent 1,503,644 * The precipitate or sludge settling to the bottom of separator is 
worked towards the solids discharge outlet hy the revohing sludge collecting mechanism, 
liastly, if desired, it may bo filtered, using preferably an apparatus of the vacuum type. 

Vacuvm Pan, capahlb op hkino Evacuated uncKi y on Stautino. Paul A Bancel 
(assignor to Ingersoll-Rand Co., of Jersey City, U.S A.). 1,495,151. 

May 27th, 1924. (One ligure, three claims) 

This invention i< lates to vacuum pan units, comprising a vacuum pan and a main 
condenser and vacuator, including an inter-cooler, but relates more particularly to devices 
for controlling the starting and subsequent operation of the vacuum pan. Its object is to 
enable a vacuum jian {especially for raw sugar syrup) to be evacuated quickly on starting, 
in order to bring the vacuum up as rapidly as possible to the desired degree" By means 
of a relatively small connexion to the mter-coolcr or in ter-con denser of the unit, the 
starting is quickly effected and the main condenser is relieved of this additional compara¬ 
tively heavy quantity of air, A vacuum pan of any suitable construction is connected to 
a main condenser which may be of tho barometric type. An inter-cooler or inter- 
condenser is connected to the main condenser by a pipe, and primary augraenter jets 
supplied with steam from a suitable source (not shown) compress air and gases from the 
main condenser and discharge into the iiiter-cooler at a low vacuum. The iiiter-cooler is 
supplied with water by the pipe connected tothew^ater supply pipe of the mam condenser. 
A vacuum pump, or secondary jets, connected to the intei-cooler, forms the second stage 
of the evacuating apparatus. In accordance with this invention, the vacuum pan is 
connected to the inter-cooler by a by-pass pipe baling an auxiliary controlling valve 
manipulated by an operator from the pan fiooi by means of a chain, A main controlling 
valve in the main connexion between the vacuum pan and the main condenser may also 
be manipulated independently by a chain. When it is desired to empty the vacuum pan, 
both valves are closed On starting the unit, the main valve remains closed at first, and 
the auxiliary controlling valve is first opened, connecting the vacuum pan directly with the 
inter-cooler by means of the by-pass pipe. The primary jets of the evacuating apparatus 
are not used at this stage, hut the pan is evacuated quickly by the vacuum pump alone, or 
by the secondary jets, if used, or by both secondary jets and the vaouum pump. Then the 
' See 7 8.J., 1924, 670, for Its description. 
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auxiliary controlling valve is closed, and the primary jets are started in operation, and the 
main controlling valve is opened and the apparatus is continued in operation as long as 
desired. _ 

Bbvivifyino Carbonacbous Filtbkino Mbdia (Dbcolorizino Carbon, bto.). Moriz 
Weinrich, deceased ; Dorothea J. £. Weinrich^ executrix. l,50Sfi76, July 
22nd, 1924. (No drawings ; one claim.) 

Tanks are placed on a floor 16 to 20 feet above the fllter-presses with frames of 1 to 
l^in thickness and so constructed that the cakes formed in the frames can be washed. 
As soon as all the frames have been fllled, and the purified solution has run out, boiling 
water from a tank standing on the same floor as the supply or mixing tanks is turned on, 
and the cakes which have formed in the frames are first sweeteiied-off and then washed 
untU the escaping water is colourless. When this point has been reached, the waeh*water 
is turned off and the purification or revivification of the materials begins. For this 
purpose a closed tank is placed on the same floor as the other mentioned tanks, this tank 
containing boiling water to which sufficient ammonia is added to show a density of about 
1® Baume. This solution now follows the pure wash-water and by penetrating the cakes 
of the filtering (materials it will dissolve and remove the remaining colour and 
impurities. The water running off will show considerable colour at first, which will 
gradually lighten, and as soon as this colour has disappeared altogether, the ammonia 
water is stopped and boiling water from the pure water tank is again turned on in order 
to remove the remaining ammonia water from the cakes. As soon as the ammonia is 
removed, the flow of pure water is stopped, and compressed air is turned through the cakes 
to remove a part of the water left in the cakes. Finally, the revivified carbon is 
discharged from the presses. 

Production of Baqasse Fibrb (for making Boarding). John if. Shaw (assignor to 
C. F. Dahlbergy of St. Paul, Minnesota, U.8 A ]. 1^601^925. July 22nd, 

1924. (No drawings; six claims.) 

Prior processes for the treatment of bagasse fibre by boiling with soda have had as 
their object the production of pulp for paper making. In this process of making flexible 
and strong bagasse fibres provided with pilh-like protuberances (capable of “felting’* 
together) the process claimed involves : (a) the employment of a limited quantity of alkali, 
2 to 10 per cent, by weight of the dry bagasse, (b) the retention by the fibres of the 
original pith with which they are associated ; {e) the production of strong, resilient and 
pliable fibres; and (d) the precipitation of the original binding and encasing material from 
their alkali combinations upon the individual fibres to render the same water lepellant. 

Centrifugal Machines. Tandy A, Bryson, of Troy, N.Y. (assignor to Tolhurst 
Machine Works, of New York, U.S.A.). {A) September 2nd, 

1924. (B) ty607y413. September 2nd, 1924. 

(A) Claim 1: A centrifugal machine including in combination a basket and supporting 
and rotating means therefor comprising a basket shaft, a flexible non-resilient support 
therefor, and a plurality of contracting movable friction members carrying the weight of 
the basket and shaft, and acting by such movement to dampen the gyratory movement of 
the shaft. (B) Claim 3: A pillar for a centrifugal machine comprising a unit*castiDg 
having relatively thin angularly-disposed walls, uniting and reinforcing members there 
between, the pillar having its base at one side of the basket and curved upwardly o\er the 
basket, the upper end of the pillar serving as a support for the basket shaft. 

Fbumentation op Sugar (Molasses, bto.) with thb Production of Propaktkiol. 
Wilhelm Connstein and Karl Liidecke, of Wilmersdorf, near Berlin, 
Germany. 1^611^754. November 14th, 1924. 

Claim is made for “ the process of manufacturing propantriol, consisting in adding 
alkaline sulphites and yeast to sugar, and then allowing the mixture to be fermented.*’ 
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UNITED KINGDOM. 

Dibsolyino Suoau, and Filibuino tub Solution Pboducbd. F. JB. Lomax, of 
Chicago, U.S.A. £1S,899 March 22nd, 1924 ; convention date, April 4th, 1923. 
Scraps and other solutions are formed by circulating solvent through a mass of sugar 
or other solute and simultaneously agitating the solute or solvent. In the apparatus 
described, a receptacle contains liquid and has a diaphragm supporting the solute and 
comprising filtering material held between foraminated plates and locked by a split ring 
engaging a groove. A motor drives a piopeller to agitate the materials and also drives a 
pump to draw the solvent through the filteiing material and deliver it through pipe above 
the diaphragm or to a discharge pipe. Valves may be set to give a continuous discharge. 
The direction of circulation may be reversed and the pipe may discharge in the plane of 
the filter to thicken the suspension Forms of apparatus are also described having agitating 
means only and circulating means onl\ 

Rotauy Dryer H. A Gill {Ruggles-Coles Engineering Co,, of New York, U S.A.). 
221,97A, October 23rd, 1923. 

Relates to rotary drying cylinders of the kind described in U. K. Specification 10,3^ 
ot 1910 and comprising a central gas flue and return flues arranged in the drying space, 
and consists in introducing air into the drum at the opposite end to that at which the gas 
and wet material are introduced, the air before contacting with the material being heated 
by passing through a chamber which connects the cential flue with the return flues 

Colloidal NiTKooENovh Fbiuilizku ^ /. Jshitani and Asahi Garasu Kabushike 

Kaisha, of Tokio, Japan. 222,181, June 21st, 1923. 

Colloidal magnesium silicate isprepaied for use as a forcing agent ^or manure, as 
described in Specification 218,401^ by mixing it with an animal or vegetable colloid, for 
example gum arable, gloiopeltis glue, kadzura japonica, or gelatin, and drying the mixture 
to form a substantially reversible colloid 

Boiler Scale Pkevention and Removal. J Sickert, of Rogaska-Slatina, Yugo¬ 
slavia. 204y027, August 22nd, 1923; convention date, September 14th, 1922. 
Resins soluble in hot water, such us olibanum or saiidabwood oil, are added to the 
boiler-water, or to the feed-watei, at intervals of say 3-4 weeks, at the rate, e.g , of20- 
40 grms per 1000 litres, according to the hardness of the water. Under the effect of 
temperature and pressure, a colloid-chemical action occurs, this causing the scale-forming 
constituents of the water, and also the scale already existing, to become removable as 
sludge. __ 

Colloidal Arsenic Preparation for Pest Extermination or Suppression. 
H. Vogel, of Preinnitz, Germany. 222,268. August 4th, 1923. 
ft contains arsenic trisulphide in a colloidal form, and is prepared by piccipitating 
the sulphide, for instance, by the addition of sulphuretted hydrogen, from a saturated 
solution of arseniouB oxide containing a protective colloid. The reaction is carried out at 
low temperature (about 0*^0) and preferably with agitation of the solution. A suitable 
protective colloid consists of a water extract of pine branches and pine needles concentrated 
until it contains 50 per cent of organic substance. 

GERMANY. 

Production op High-Grade Adhesive and S^rup from Desaccharifibd Beit 
Slices. Kazimierz Smolenski, of Warsthau, Germany. 387,686, February 
23rd, 1923. Process for Separating the Precipitate obtained in thb 
Treatment of Beet Factory Waste-Waters with Sulphurous Acid. 
Reinzucker Ges, Patentverwertung m, b, IL, of Berlin, Germany. 386,293, 
April 14th, 1917. 

» Compare also U. K. Patent, 219,748 ; I,S,J., 1924, 618. 
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United Kingdom. 


IMPORTS AND EXPORTS OF SUGAR. 
IMPORTS. 



One Monfh bndino 

Twelve Months ending 


Dbcembbs 31s r. 

Decbmueh 3isr. 

Unhkfinrd SuOAllS. 

1933 

Tons 

1924. 

Tons. 

1923. 

Tons. 

1924. 

Tons. 

Poland . 

2,344 

27,134 

1,836 

8,258 

66,043 

3,841 

210 

Gormany .. 

1 

Netherlands. 


14 

FranOB . 



Czecho-Slovakia. 





Java . 

8,047 

36 

249 , 2 b 

89,276 

Philippine Islands . 

Cuba . 



268,910 

462,117 

Dutch Guiana. 



Hayti and San Domingo .. 
Mexico . 

.... 

.... 

38,739 

106,bl 

Peru . 

7*690 

2,278 

44,136 

6,001 

294 

96,728 

87,970 

222,980 

87,448 

22,622 

126,932 

Rravil . 

Mauritius . 

10,487 

British India . 

Straits Settlements. 





British West Indies, British 





Guiana ABiitish Honduias 

6,687 

2,968 

98,668 

56,308 

Other Countries . 

22,313 

92,895 

12.166 

106,402 

154.170 

1,161,899 

Total Raw Sugars. 

59,922 

1,167,903 

Rbfinbi) Sc oaks. 





Germany ... 

.. - ^ 

.... 

.... 

* • • • 

Netherlands . 

14,261 

26,468 

81,468 

170,674 

Belgium.. 

10,378 

8,841 

36,660 

48,686 

France . 

60 

235 

1,898 

Czecho-Slovakia . 

29,386 

41,797 

110,736 

219,818 

Java . 

♦ t - • 


United States of America .. 

112 

78 

96,094 

61,040 

Canada . 

1 

.... 

28,426 

26,162 

Other Countries . 

1.628 

_ 17,484 

33,U2 

71,82.3 

Total Refined Sugars .. 

55,654 

98,719 

886,050 

698,991 

Molasses . 

8,768 

12,616 

133,666 

170,668 

Total Imports. 

158,817 

166,157 

1,687,619 

1,931,458 


EXPORTS. 

Bki'iibh Rbfinbh Sugars. 

Tons. 

Tods. 

Tods 

Tons 

Denmark .. 

3 

• • • • 

834 

6,777 

Netherlands . 

77 

15 

2,029 

670 

Irish Free State .. ........ 

6,974 

3,720 

41,199 

60,423 

Channel Islands . 

118 

100 

1,045 

1,098 

Canada . 

•.. • 

■ . • . 

.... 

. •. 

Other Countries . 

662 

1,337 

7,196 

14,399 


6,734 

6,172 

52,303 

72,866 

Foubion & Colonial Sooabs. 

Refined and Candy. 

472 

134 

15,268 

25,413 

6,670 

11,199 

Unrefined . 

3,721 

• • • a 

97 

Various Mixed in Bond.... 
Molasses . . . 

*64 

178 

3,078 

2,m 


Total Exports. 

11,105 

6,467 

96,062 

92,140 



Weights calculated to the nearest ton* 


62 













































United States. 



(W%IUU 4 Gray.) 



(Tons of 2,240 lbs.) 

1924. 

Tons. 

1923. 

Tons. 

Total Receipts, January Ist to December 81 st .. .. 

3,015,633 

.. 2,869,187 

Deliveries „ . 

3,016,427 

.. 2,868,393 

Meltings by Refiners ,, „ . 

3,003,110 

.. 2,828,780 

Exports of Refined ,, ,, .... 

190,000 

196,000 

Importers’ Stocks, December 3Ist . 

— 

794 

Total Stocks, December 31st. 

15,956 

24,146 


1923. 

1922. 

Total Consumption for twelve months . 

4,7b0,684 

.. 6,092,758 



Cuba. 



Statement of Exports 

AND Stocks of Suoak, 1921-1922, 

1922-1923, AND 1923-1924. 



(Tons of 2,240 lbs.) 

Exports. 

Stocks . 

1921-22. 

Tons. 

. .. .. 3,594.173 

. 223,397 

1922 23 

Tons 

.. 3,386,494 .. 

.. 86,266 .. 

1923-24. 

Tons. 

3,736,369 

145,422 

Local Consumption . 

3,817,670 

, .. .. 126,000 

3,472,760 
.. 108,000 ,, 

3.881,781 

115,000 

Receipts at Ports to October 3Ist .. 

. 3,942,670 

3,580,760 

3,996,781 

Havana^ October SUt^ 


J. Guma.—L 

Mkjkr. 


United Kingdom. 

SlA'lKMKN'I OK iMPOins, ExFOU' 18 , AND CONSUMPTION OF SUOAK FOK TwELVE MoNTHS 




BNIUNO DbCEMUBU SlST, 

1922, 1923, AND 

1924. 




iM pours. 

1 


Expouis (Foreign) 


1922 

1923. 

1924 


1922. 1923 

1921 


Tons 

Tons 

Tons 


Tons Tons 

Tons 

Refilled.... 

.. 623,639 

386,050 . 

598,991 

Refined... 

6,265 .. 15,268 

.. 6,670 

Raw . 

.. 1,386,430 

.. 1,167,903 . 

1,161,899 

Raw. 

9.427 . 25,413 

.. 11,199 

Molasses .. 

.. 122,771 

133,666 .. 

170,568 

Molasses. 

3,505 . 3,078 

. 2,905 


2,031,740 

1,887,619 

1,931,458 


18,197 43,769 

19,774 






Home Consumfiion. 





1922 

1923. 

1924 





Tons 

Tons. 

Tons 

UAdnAd 



. . • .. .< 

. . .. 498,871 

378 115 

567,536 

Refined (in Bond) in the United Kingdom .. 

. 937,579 

.. 940,0.57 

868,401 

Raw 




.. .. 168,082 

.. 152,041 

127,430 


Total of Sugar 


. 1,604,532 

1.470,213 

1,563,367 

Molajis«8 . 




. 10,237 

10,082 

7,140 

Molasses, manufactured (in Bond) in United Kingdom .. 62,090 

65,409 

60,793 





1,666,869 

1,5.35,704 

1,631,300 

Stocks in Bond in the Customs Wabbhcubes oii Entered to be Warehoused 



AT December 31bt, 1924. 







1922. 

1923. 

1924. 





Tons 

Tons, 

Tons 

Refined in Bond 


. ** 

. 66,000 

41,150 

2.3,450 

Foreign Refined .. 


^.. 

. 34.600 

27,550 

43,150 

.. Unrefined.. 


. 

. 2U260 

.. 88.700 

98,950 





302.850 

157.400 

165,550 





II ■! 

•■■■■■I 
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United Kingdom Monthly Sugar Reports 


Our last report was dated the 9th December, 1924. 

The market throughout the remainder of last year had a sagging tendency and prices 
were gradually marked down, but after the holiday a steadier tone prevailed and prices for 
actual sugar were slightly advanced. 

Business on the terminal market has been in fairly good volume, speculation still 
refuses to go into sugar at this level of prices and sentiment is still against the article 
Over 13,000 tons wore tendered in settlement of December contracts and this would have 
pressed more heavily on the market had it not been for one operator who took up about 
10,000 tons. Dealings m December were fairly large and this month was traded in from 
IBs 3d. down to 16s. 9d., finally finishing at 17 b. 6d. March sold from I7s. 10|d. to 17 b. 
to 17 b. lO^d. to 17s. 3d., May sold from IBs. to 17s. 3d. to IBs. to 17 b. 4^d., and August 
from IBs. l|d. to 178. 3d. to IBs. IJd. to 17s. 6d. New crop quotations were started on 
January 2nd, and business has been done in October/December from IBs. to 17s. 7Jd., and 
December sold down to 178. 6d. The latest prices are January 178. Ijd., March 178. 3d., 
May 178. 4id., August 178. 6d., Ootober/December 178. 7Jd. 

Trading in actual sugar was dull and inactive up to the end of the year. Dealers* 
owing to their hand-to-mouth policy, had run their stocks down to a minimum and the 
advent of the New Year brought a general demand from the trade, especially as there were 
rumours of the Elbe navigation being closed in consequence of frost. Fine Granulated on 
the spot fell from 3‘2s. 3d. to 30s. 6d.; from this point n large business was done which 
caused the price to advance to Sis. 9(1, but the demand being fillel up for the time being 
the price fell back again to Sis There is a great scarcity of lower-grade sugars on the 
spot and the lowest price recorded for Polish and Belgian Crystals was SOs. Ijd , hut 
to-day the price is 30s. 9d. Kelhara and Cantley have practically sold their output; at 
the lowest point Granulated from those factories sold at 30s. 6d. but lo-day, however, they 
are asking 32s. A third factory—The Anglo-Scottish—whose first production tins year 
will be about 3000 tons sold down to Sis. and to-day is askinif 328. 3d. White Javas have 
been nominal and a small business was done at 17t». 9d. c.i.f. U.K. for May/Juno shipment. 
Ozecho Granulated ready sold from IBs. to 17s. 9d. and then us high as IBs. 4Jd., but at 
the moment there are sellers at IBs. Dutch Granulated also sold from 19s to 17 h. 9d. to 
IBs. 4jd., and to-day is offenug at IBs. There is no demand for forward positions but 
these can be obtained at about 3d premium over ready Belgian Granulated and Crystals 
were at one time sold at I7s , but to-day the price is 17 b. 6d. American Granulated came 
nearer parity and was offered at 19s. 9d. to 19s. c.i f., at which later price a small business 
was done. German sugars wore not offenng, as a higher parity was obtainuble in their 
own countr}\ 

The British Kefiners, who have passed through u very diiOdcult period, are gradually 
coming hack to more normal positions The German Government authorized the export 
of 100,000 tons of 88 per cent. Beet but so far their price is not attractive, 96 per cent, 
afloat and prompt sold from 15s. 3d. to Hs. 9d. c.i.f. Australian Preferential 96 per cent, 
sold at 16s. 6d. c.i.f., and 88 per cent. Beet sold down to Hs. 6d. c.i f. Some business 
has been done in Cubans for January shipment at Us., and February/March down to 
13s. 7id. 

The Kefiners reduced their prices on December 10th by 6d. per owt., on December 
12th by Is , and again on December 18th by a further Is. X)n the 9th January they 
offered February at 6d. discount under their spot price, and March at 9d. discount. The 
latest quoUtions for spot are No. 1 Cubes 378., London Granulated 3^8. 10Jd. 

The demand for liefined in America fell off considerably and raws had a severe fall 
from 4f to 3 cents c.i.f New York. A fair business in raws with the Refiners was put 
through as low as 2| and tor prompt and January shipments. The Futures market 
relapsed and March is now quoted at 2*77 cents. 

India has again been in the market and has bought cousiderable quantities of Javas 
and Mamitius. 

Mr. F. 0. Light has again advanced his estimate for the Euiopean Beet crops, 
which now stands at 7,176,000 metric tons. 

With regard to Cuba Messrs. Guma & Mejer brought out their first estimate, vis., 
4,724,214 tons, which is 100,000 tons over Hikbly’s estimate. 

21, Mincing Lane, Autugu B. Hodob, 

Ixindon, E.O. 8. Sugar Merchants and Brokers. 

January 12th, 1926. 
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No. 314. FEBllUAllT, 1925. Yol. XXVII. 

Notes and Comments. 

A Beet Sugar Factory for the West of England. 

The two groups that are chiefly responsible for the development o^ the beet 
sugar iudustiy in this country, the Anglo-Scottish, and the Anglo-Dutchcoipora- 
tions, undeitook as a start to furnish each thiee factories in approved distiicts. 
The Anglo-Scottish Beet Sugar Corporation has made itself responsible for 
Oolwick (already in operation), Kiddeiminster, and Spalding. The Anglo-Dutch 
group have already got Cantley and Kelham on theii hands, and are prepaiing to 
open factories at Ely and Ipswich next season. Their thiid venture is now 
announced to beat Yeovil in south Somerset. A company has been foimed, 
called The Yeovil Beet Sugar Factory Limited and a site has been secured, of 
70 acres adjoining the Oieat Western Kailway and the Biver Yeo on the 
outskirts of that town. This factory which will have a capacity of 1200 tons of 
roots per day is not expected to be m full working order for the 1925-26 season; 
but three-year contracts for roots aie being at once placed with faimers in the 
district, and their crops will be sent by rail to one or other of the Group’s existing 
factories next Autumn till the Yeovil factoiy is working. 

At a conference held in the Yeovil district last month, convened by the 
National Farmers’ Union, to discuss the matter of supporting this new factoiy, a 
number of interesting points were elicited, according to the lepoit in the local 
press.' It would appear that besides the Anglo-Dutch group another party was 
negotiating to erect a factory, and, were both persisted in, the result would have 
been two factories within a few miles of one another. The sense of the meeting 
was, however, against any such competition, since it was realized that one of the 
two factories must fail. It was also asserted that the Anglo-Dutch people weie 
anxious to import for the Yeovil factory ready-made Dutch machinery (from certain 
factories in Holland not now in use) and had obtained from the Government a 
dispensation in this instance from employing the 75 per cent. British machinery, 
on condition that all their three factories were built this year instead of the third 
being left to a later date. It was urged by one speaker that although it was a 

» The Weetem Chronicle. 
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laudable point of view to prefer Bi-itisb machinery for a British factory, yet it 
was desirable to get the benefit of foreign experience. There was not as far as he 
knew any organization in this country which could be regarded as experts in beet 
factory design. 

It is very probable that the plans of the Anglo-Dutoh group were too far 
advanced when the ‘^75 per cent.’* clause was instituted by the Govemtuent, for 
the latter to insist on its application in the case of the three factories already 
promised Mr. Snowdkn by this group; but if the clause is not to be a dead letter, 
there will be need to insist that dispensation shall be the exception and not the 
^ule, even in cases where second hand machinery is alleged to be available. As 
regards expert organization, we believe it is the case that several films of sugar 
machinery manufacturers in this country are taking steps to get the best design 
and co-operation from overseas beet sugar factory experts, including American 
ones. There is no doubt about the desirabilty of getting the advice from abroad, 
but in the present state of unemployment in the engineering trades in this 
country, there is far less excuse for procuring the machinery also from the 
same foreign quarter. 

Sir Francis Watts. 

We have pleasure in reprinting in the present number an appreciation of the 
work of Sir Fbanois Watts in connexion with the advancement of agriculture 
in the West Indies, as appearing m Tropical Agriculture. Its writer, Professor 
Boyd is, however, a newcomer, and cai.not be expected to be thoroughly conver¬ 
sant with the position of afiairs in those islands when Sir Francis commenced 
his work in the eighties of last century and formed his plans for improvement. 
Yet we need merely add to the appreciation now printed one which we have 
already expressed,^ namely, of the difficulties under which this pioneer work was 
started, coupled with the tenacious adherence to the ideals laid down, during so 
many years of formal acceptance and half-hearted attention, where encouragement 
might have been expected as a foregone conclusion. It would have been perfectly 
natural, in the circumstances, for Sir Francis to have withdrawn his propaganda 
work and immersed himself in the laborious details of his official work; but this 
is not the way with pioneers. And when at length a more attentive ear was lent 
to his proposals, he had the advantage of being in a position at once to take 
advantage of the change and to present schemes of such obvious appositeness 
and value that they easily met all possible objections and went through almost 
without a hitch. 


The United States Consumption in 1934. 

The consumption of sugar in Continental United States for the year 1924, 
according to Messrs. Willett & Gray’s annual review, was 4,864,479 tons,^ 
expressed in terms of refined sugar. This consumption is only slightly larger 
than that of 1923, which was 4,780, 684 tons, the increase being 73,796 tons, or 
1*644 per cent. Both the consumption of 1924 and 1923 were less than the record- 
breaking consumption of 1922, which was 6,092,768 tons. Indications last 
Autumn, as the year approached its end, were that the 1922 figure would be 
reached or perhaps slighdy exceeded, but the unsettlement of the sugar markets 
made consumers refrain ^m buying, as prices were declining and quotations 
for future deliveries, that is during the early months of 1926, were considerably 

^ 1921, 242. 

* The tons referred to here and below are all long tons of 2340 lbs. 
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lower thau spot prices; to these features is largely attributable the fact that the 
figure of 1922 was not attained. 

On the other hand, howeyer, the lower average prices throughout the year 
assisted in making the distribution as large as it was. The average price of 
Granulated was 7*471 cents net cash, while the price of 96° Centrifugals duty paid 
at New York was 6*964 cents, making the average difference between raws and 
refined 1*607 cents for the year, against the difference in 1923 which was 1*421 
cents. The per capita consumption turned out to be 96*90 lbs., or almost exactly 
the same figure (96*63 lbs.) as that for the year 1923. The high point of per 
capita consumption was also reached in 1922 when it was 103*18 lbs. Exceeding 
the percentage of increase for 1924, which was 1*644 per cent., the average 
increase in the consumption for a period of 102 years is 6*262 per cent. 

Corresponding in a general way to the increase in consumption through San 
Francisco, the consumption of Hawaiian sugars showed 10 per cent, increase over 
that of the previous year; Porto Pico followed suit, in proportion to its larger 
crop; and the same is true of the consumption of Philippine sugars. Taking it as 
a whole, however, the amount of domestic sugars, including sugars produced in 
Island possessions of the United States, at 1,943,486 tons was slightly less than 
the corresponding figure of 1923, which was 2,008,023 tons. 

Cuba, however, with its largest crop on record, more than made up for the 
difference and Messrs. Willett & Giay*s figures show a consumption of Cuban 
sugars to the extent of 2,824,155 tons, against 2,648, 223 tons in 1923. However, 
in addition to these two latter figures is the amount of Cuban sugars which was 
used by the Atlantic and Gulf Ports refiners in the production of Granulated 
sugar for export. A smaller amount of foreign full duty paying sugars entered 
into consumption, the figure for 1924 being 86,839 tons, against 124,438 tons 
last year. 

As regards refining, it would appear that the American Sugar Eefining 
Company with its five refineries barely held its own during 1924. Its distribution 
amounted to 1,002,488 tons of refined as compared with 1,017,694 tons in 1923, 
or 20 83 per cent, of the U.S. refined sugar consumption. All the other TJ.S. 
refiners’ distribution grouped together, consisting of 16 concerns with 16 refineries 
located on the Atlantic, Gulf and Pacific seaboards, increased quite largely over 
that of the previous year, the figure being 3,018,204 tons against 2,714,104 tons. 
This is the largest stride ahead that this group of lefiners has made in a number 
of years and, in fact, is the largest distribution they have ever attained. The 
same thing is true of their percentage of the refined sugar consumed, which 
figures are 62*72 per cent, this year against 68*46 per cent, in 1923. 

British Sugar Machinery In Cuba. 

Previous to the war British sugar machinery manufacturers enjoyed a fair 
share of the machinery trade of Cuba. On the outbreak of hostilities, however, 
that trade came to a standstill so far as Great Britain was concerned, and Cuban 
factory owners were obliged to get all the machinery they needed from the United 
States, thus enabling American manufacturers to get a strong hold on this business. 
For the period of the war they were alone in the field with no competitors. 

With the war out of the way, British firms were once more in a position to 
seek for orders in Cuba, and a few of them sent representatives out again to that 
sugar centre. The efforts of these latter, we learn from a correspondent in Havana, 
have not been fruitless, and though so far orders going to British workshops have 
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not been big, still the results of the fresh efforts cannot be described as discouraging* 
When one considers the character of the competition met with in Cuba from 
American manufacturers, it is very satisfactory to know that dui ing 1924 British 
hrms shipped a quantity of sugar machinery to that island, and so made their 
re-entry into the Cuban trade. 

If a close watch is kept on this market and British engineeiing films have 
their representatives on the spot keeping in touch with owners and engineers, 
there appears no reason why the shipments of British machinery should not be 
increased during 1925. 

A*tilicial Pen Manure. 

To all careful observers of the trend in present day sugar cane cultivation, 
several somewhat disturbing factors present themselves, working as they appear 
to do in a vicious circle. First of all it must be remembered that, since beet 
sugar seems likely soon to recover much of its lost ground, there is a prospect of 
a period of intensive competition setting in among the sugar cane countries; just 
at a time too when the internal conditions in most countries are not those best 
suited for increased production in the fields. There uie two factois, indeed, which 
militate strongly against such increase, namely, the greater stringency in avail¬ 
able labour, and the gradual depletion of the humus in the soil about which we 
hear so much nowadays—factors which may possibly have a consideiable amount 
of connexion with one another. Labour difficulties are being countered by the 
introduction of mechanical cultivation wherever possible; and the lesult is vei*y 
satisfactory in that the work is got through at a much gieater i ate, tune being 
often a limiting factor where laige areas are necessniy for incieased production. 
But it is a question whether this rapid cultivation is altogether ideal undei con¬ 
ditions where no seasonal period of rest is enjoyed by the soil; and we have yet 
to see how the more useful membeis of the tropical soil flora will accommodate 
themselves to the new conditions. On them depends the formation of the humus 
which is so necessary for the production of sugar cane. The great invasion of 
temperate agriculture dm ing recent j^ears by labour-saving devices has to our 
mind placed the cultivation of the soil on a highly artificial basis; and it becomes 
a question how far this change is likely to be beneficial in the tropics where the 
natural conditions are so radically different. Added to this is the obvious fact 
that the cattle, on which the maintenance of humus in tiopical soils has in the 
past so largely attended, are inevitably diminishing in numbers. Hence the 
vicious circle brought about by the interlocking of these economic and cultural 
factors. 

In these circumstances, the impetus given to the activity of the humus¬ 
forming bacteria by the recent discoveries at Bothamsted appears to us as a ray 
of hope, and as such of extreme importance in sugar cane cultivation. And we 
make no apology for reproducing in full the article on the subject by Professor 
Hardy, referred to briefly in our last number. This article, it is true, is pub¬ 
lished in a journal widely distributed throughout the tropics, but there will be 
sugar cane planters who have not had their attention drawn to it, and it is for the 
benefit of these that we have reprinted it. We may add that, although the 
Bothamsted process has been patented, and we have an instinctive dislike of such 
action in agriculture, any gains thereby obtained are, we understand, not for 
personal profit but for the gradual building up of a fund for the endowment of 
agricultural research on these and similar lines. 
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The Indian Suj^ar Industry. 

On another page we give an account of the sugar trade in India during the 
last official year, from the pen of Mr. Wyks'E Sayeb, which we have abridged 
from a paper appearing in the Indian Trade Jonrnah Mr. Sayeb, in summing 
up, foresees a period of severe competition in the near future which India must 
be prepared to face, and some of his remarks are well applicable mutatia mutandis 
toother sugar producing territories. “ Every country,” he says, “is trying 
increase its production of sugar and unless consumption keeps pace with it an ei u 
of severe competition will set in and only those countries which can produce then 
sugar at a low cost will be able to hold their own. Both Cuba and Java will try 
their level best to retain the markets they have hitherto held and, in this seveie 
competition and consequent low prices, those countries which run their industry 
in an inefficient manner will go to the wall unless aided by the imposition of heavy 
import duties. At the same time they must overhaul their entire method of pro¬ 
duction so as to eliminate all possible sources of waste. India must be prepared 
to face this struggle. Government can do its part by retaining the present impoi t 
duty but the Indian sugar industry must also put its house in order and, as the 
stagnation of the industry in this country has been in the past due to the pooi 
yield of cane in the growers* fields and inefficient management of factories, very 
energetic measures are required to improve the technical side of the factories and 
also to introduce improved varieties of cane with heavy tonnage into general 
cultivation so that a full supply of cane may be assured at a reasonable price. 
The Coimbatoie canes, tested and introduced by the Sugar Bureau, have already 
shown the way, and it remains for the industry so to organize itself that vigorous 
measures are taken in hand for the further propagation and cultivation of these 
canes wherever factories are situated. It must again be emphasized that refining 
(jar IS not a line of advance, as with the low price of sugar it will not pay and the 
fact that out of 100 mauuds of cane you can make on average 9 maunds of gar in 
North India, from which a refinery can, at the best, get slightly over mauiid'^ 
of sugar whereas a factory making sugar direct from these 100 maunds of cane 
would, at least, make 8 maunds of sugar, makes it clear that every well-conducted 
sugar factory put up in India which makes sugar direct from cane is a national 
gain inasmuch as it not only reduces the loss of sucrose in the cane, which at 
present takes place in crushing by the bullock-diiven mill, but also provides 
employment for men in the factory and reduces the foreigners* bill for this 
commodity.” _ 

Recent Company Reports. 

Among the usual list of company leports which aie issued during the closing 
months of the year, the following relating to sugar companies may be placed on 
record. 

Messrs. Tate & Lyle, Ltd., the sugar refiners, for the year ending September 
30th last declared a dividend equal to 10*25 per cent, for the year, as compared 
with a distribution the previous year of 15 per cent, free of tax. The net profits 
amounted to £516,784, which compares with an average of £586,487 per annum 
for the previous three years. 

The St. Madeleine Sugar Company, Ltd., of Trinidad, made a net profit in 
their last financial year of £19,603 after meeting debenture interest. The season 
was not as good as could be wished, but was much better than that of 1922-23, 
the tonnage of canes reaped having risen from 74,891 tons to 109,336 tons, one of 
the largest crops produced on the estate. The sugar obtained amounted to 
17,203 tons, as compared with 13,739 tons. The yield of oaue averaged 20*05 tons 
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per acre, and the yield of sugar per acre 2*06 tons. This year’s profit now reduces 
the debit balance to £58,042. 

The report of the Trinidad Sugar Estates Ltd., covering its second year’s 
operations to September, 1924, shows a net profit of £24,425, after meeting all 
charges. This compares with a net profit of £8043 for the period from 27th 
February, 1923 (when the new company was foimed) to 30th September, 1923* 
and with an average profit of £28,486 for six years prior to the formation of the 
Company. From this profit the directors have authorized a dividend for the year 
of 25J per cent, on the deferied shares and 8} per cent, on the preferred shares, 
carrying forward £2381. This return is greater than was forecasted by the 
pilpBpectus issued at the beginning of 1923, but with lower prices now ruling the 
current year may be less remunerative. Lieluding bought canes, 41,427 tons of 
cane were dealt with, yielding 3611 tons of sugar, as against 3020 tons of sugar 
from 32,075 tons of cane in the previous season. 

The Sena Sugar Estates, Ltd., made a net profit last season of £253,020 and 
declared a dividend of 15 per cent, (as compared with 2^ per cent.), put £30,000 
to general reserve, £30,000 to depreciation leseive and carried forward £30,048. 
The output of sugar was 33,050 tons, which compared favourably with the previous 
season, while the pi ice realized per ton f.o.b. Africa, averaged about £23. The 
new Luabo factory started grinding last August. It was designed to crush 
50 tons an hour, but in piactice has at times attained to 60 tons. Some minor 
delays inevitable in opening a new factory occurred, but the small crop of cane 
available was successfully crushed and yielded 4025 tons of sugar. The other 
factories, at Mopea, Caia, and Marromeu, all worked satisfactoiily during 1924, 
and the total crop is expected to be approximately 39,000 tons. The high prices 
of 1923 have naturally not been maintained, but two-thirds of the recent crop had 
been sold by November at very satisfactoiy prices. The 1925 ciop will, it is 
hoped, bo considerably larger. 

The last trading year of Sir J. L. Hulett & Sons, Ltd., of Natal showed a net 
profit of £151,496 ; ■& dividend of 8 per cent, plus a bonus of 5 per cent, was 
declared. The sugar crop for that season concerned was 56,087 tons, being the 
largest output the company has ever reached. The Goveniment control of prices 
within the Union lapsed last June and since that time the company's prices have 
been entirely governed by the world’s prices and the condition of the overseas 
markets. During the past year additions and alterations to plant and machinery 
were effected at the different factories, so as to improve the efficiency of the mills. 

Leach’s Argentine Estates, Ltd., made a profit for the year ending last March 
of £257,100, as compared with a loss the previous season of £130,900. The loss 
to date of £238,900 was consequently changed into a net profit of £17,300, which 
allowed for the payment of some arrears of preference shares. 


Power Alcohol from Sugar Beet. 

The British Power Alcohol Association (affiliated to the British Empire 
Producers’ Organization) has presented a case to the Government by means of a 
deputation to the Minister of Agiiculture, asking for the proposed subsidy of 
19s. fid. per cwt. on sugar produced from beet to be extended to the sugar content 
of beets used for making power alcohol. 

The chief points made by the deputation were the agricultural importance of 
the beet crop and the very serious need of an alternative motor fuel to petrol. 
They pointed out that various Government Committees hiLve warned the country 
of the need to produce power alcohol, particularly in the circumstances of the 
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rapidly dwindling sources of petrol, together with growing consumption. The 
bulk of our motor fuel supplies comes from foreign sources, and the deputation 
strongly urged that it is essential for economic and strategic reasons that we 
should be free from this dangerous dependence. 

It was pointed out that if the subsidy were granted, the comparative cheap¬ 
ness of an alcohol factory would prove a guarantee against monopolies being 
created, the aim of the British Power Alcohol Association being ultimately to 
encourage the establishment of centials on a co-operative basis, in which the 
farmer supplying the beet shall have participation in the profits and a first claim 
on a portion of the product. 

Foreign countries are entertaining large schemes for the development of 
power alcohol, and even the United States, who have the largest supplies of petrol, 
have initiated extensive power alcohol enterpiises at Baltimore and other places. 

Leading experts who have examined this question on behalf of the British 
Power Alcohol Association are satisfied that at a cost for beet which could make 
the sugar industry just pay its way if present prices for sugar were maintained, 
power alcohol could compete easily with petrol, even if the average post-war 
petrol price were not to be exceeded, a supposition which seems unlikely in view 
of the concensus of opinion among the authorities upon petrol supply that 
demand is increasing while supplies aio definitely decieasing. 

The importance of having an independent source of alcohol in this country 
to assist in competing with existing foreign sources of motor fuel, and the benefit 
to agriculture that would lesult, are obvious. The only question that arises is 
whether there is enough acreage available in this country for glowing beets for 
alcohol over and above the lequiiements of the home sugai industiy. So long as 
the consumption of sugar in this country exceeds very considerably the output of 
what some agricultural authorities think is the biggest area under sugar beets 
that can he spared from other crops, there will be every need for growers of beets 
to turn them into sugar rather than alcohol. What roots are devoted to alcohol 
can only be at the expense of sugar piodiiction. 

But this apart, theio seems no reason why such an alcohol industry should 
not succeed. The alcohol factory, unlike the sugar usine, can woik practically 
all the year round, for apart fr(»m using beetroot as law material, theie would be 
the raw molasses from the sugar factories, and cane molasses also could be im¬ 
ported during the intei-season, while other suitable saccharine raw matenal 
might be available. _ 

The Consumption of Sugar in Europe. 

I^A/lti Willett ^ Oral/.) 

The following Table shows the consumption of sugar lu the principal 
countries of Europe for a series of years, including the last pre-war year. 

1(133-34 1933-23 1931-23 193C-31 1919-30 1913-14 

Tons. Tons. Tons Tons. Tons. Tons 

United Kingdom*.. 1,470,347..1,604,632..1,267,044.. 924,762..1,297,890..1,614,681 


France . 796,008.. 817,309.. 767,409.. 659,113.. 823,660.. 716,849 

Belgium. 163,627.. 163,206.. 168,160.. 128,961.. 136,816.. 113,619 

Holland. 223,130.. 230,302.. 236,448.. 208,633.. 206,448.. 99,796 

Germany . 910,216..1,481,488..1,436,890..1,164,727.. 920,939.. 1,466,268 

Oeecho-Slorakia>.. 861,764.. 361,969.. 309,376.. 318,339.. 342,049.. 619,669 

Italy . 312,286.. 294,260.. 314,162.. 186,768.. 247,248.. 194,100 

Spam . 198,984.. 166,000.. 176,062.. 194,909.. 166,820.. 129,443 

Roumania . 90,000.. 61.000.. 67,111.. 48,274.. 20,999.. 48,389 


* U K flsures are for calendar years 1914-1933. 

' StaUstlcB tor 1914-1& to 1916-1? are for the Austro-Hungarian Monarchy. 
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A further comment was made on Bussell’s maceration process, allusion to 
which has been made on two occasions lately,^ these remarks making curious 
reading nowadays“The experiments in maceration carried on at Belair during 
the last fortnight have had a great effect on public opinion. They have demon- 
seated that good sugar can be made from the juice obtained by maceration, 
and that from the first and second juices, mixed, good sugar can also be obtained. 
The quantity of sugar got from the second expression at Belair is fully equal to 
25 per cent, of that obtained from first crushing. We have not before us yet 
sufficient data to guide us in an estimate of the cost of the sugar obtainable from 
maceration, but the opinion is becoming general that maceration will pay. Of 
course extravagant anticipations aie being indulged in by optimists, who imagine 
that maceration will prove to them a veritable El Dorado, Without indulging in 
any such fallacious hopes, we may point out the very impoitant influence 
maceration is likely to have upon the fortunes of the colony should it prove in 
practice the success which the experiments at Belair presage. We have leceived 

.a sample of maceration sugar made to-day.This sample 

is quite equal to, if not superior, in quality to the sugar made from first crushing; 
but it has a better ‘ bloom,’ and is of the kind to command a good price in the 
sugar market.” 

Other technical matter in this issue of our predecessor consisted of a con¬ 
troversy between several Greenock refineiy chemists on the discovery of the 
presence of ferious sulphide in animal charcoal, this occupying 12 pages. R. 
Spier pointed out that Frazer Smith’s observation of the presence of ferious 
sulphide was not new. Frazer Smith replied that actually the observation was 
an old one (Muspratt having announced it in his well-known article on bone- 
black) ; but that his claim to credit lay in the fact that he was the first to produce 
analytical figures proving its existence. Then Martin Murphy concluded the 
discussion by showing that there was no “ discovery ” at all, the fact having been 
known well enough to certain well-known chemists (as Dr. Wallace, and 
Patterson and Ogilvie), who, however, were in the habit nevertheless of 
reporting all the sulphide as calcium sulphide. Analysegr made in 1871 proving 
this point were published. 

There was a note on the use of bagasse for paper manufacture, which ran as 
followsPaper manufactured from the refuse of the sugar cane is reported 
from Guadaloupe. The paper is said to be of excellent quality, thick, fine-grained, 
and with a particularly fine surface.” 

It is of some interest to scan the advertisement pages in this early issue of 
the Sxigar Canty and among the firms who at that time supported the publication, 
and whose names or those of their successors still figure therein, were: 
John Fowler & Oo., of Leeds (Steam Oultivation Machinery); George Fletcher & 
Oo., of London and Derby (Sugar Machinery); Manlove, Alliott & Oo., of 
Nottingham and Bouen (the same); and J. Bailey & Co., of Salford, Manchester 
(Pumps, Injectors, Safety Valves, etc.). 

» /.S.J., 1925, 7; 19M» S80. 
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Sugar Cane Cultivation in Louisiana 


Duriug the latter part of the past year occasion has been taken in this 
Journal to refer to the problems which appear to be exercising those in charge 
of the Louisiana sugar iudustiy at the present time, whether concerning climaU, 
labour, drainage, rotations or pests and diseases^; and earlier in the yeai certain 
generalizations were indulged in as to the economic factois, favourable or othei- 
wise, which govern production in different countiies, with Louisiana occupying 
the title role.* The great amount of attention now being paid to the economic 
stability and future prospects of the sugar industiy in the United States has led 
to a careful analysis, by a strong committee, of its enviionmental conditions and 
especially, in view of labour stringency, of the current agricultural practices— 
the result of many years of accumulated experience and scientific study—dealing 
primarily with the crop of the year 1922. This Committee included membeis 
of the United States Bureau of Plant Industry, the Bureau of Agricultuial 
Economics, the Louisiana Agricultural College, the Bureau of Entomology and that 
of Home Economics, and its conclusions may well be legarded as authontative. 

The report of this committee is issued as a poition of the year book of the 
U.S. Department of Agiiculture foi 1923. It deals with siigai pi eduction in the 
United States and, because of the complexity of the subject, confines its attention 
to the continental section. The Louisiana cane sugar ciop and the northern beet 
crop are dealt with separately; and shoit leferences aie made to the attempt at 
producing sugar in Florida, syrups fiomcane in the Gulf States and sorghum 
further north, as well as maple sugar and syrup. It maybe taken for granted 
that the description of the Louisiana sugar industry, covering some 40 pages, is 
the last word on the subject and woithy of very careful attention. And it is to 
the economic study of cane cultivation that the committee chiefly devotes itself, 
all the phases of cultivation being consideied in tuin and set out in teims of 
crews employed, number of acres woiked per day, man- and mule-days lequiied 
pel acie cultivated, and soon. Although the sugar industry is dealt with fiom 
all points of view, the major portion of the study thus deals with the costs of 
production in the field. The vaiious operations themselves are often very briefly 
referred to, and a little difficulty is sometimes experienced in finding out exactly 
what is done; but a fairly good geiieial idea of the current agiicultural piactices 
may be drawn by a perusal of the multitudinous headings of expendituie. The 
object of this paper is to reflect the committee’s opinion as to the eiiviionmontal 
conditions in Louisiana, the difficulties in which the industiy finds itself placed, 
and its future prospects. 

The sugar cane is a tropical plant, which connotes certain climatic require¬ 
ments for optimum growth. These are briefly high temperature, ample sunshine 
and a continuous supply of water during the year round. The best growing 
conditions are such as obtain in hot humid climates, where torrential downpoui s 
quickly give place to peiiods of brilliant sunshine. It is a perennial tufted grass 
which has adapted itself to the usual seasonal changes of the year. Its individual 
shoots require one year to complete their growth ; and end in a feather}^ plume of 
flowers at a certain period, more or less definite for each locality. As no further 
growth can be expected from the shoots that have flowered, fresh ones appear, 
chiefly at the base, and form the canes for the next year, which in their turn 
mature and form flowers at the appointed time. These shoots always contain 
sugar instead of the more usual starch in their storage cells; but this is of two 
kinds, orystallizable and non-crystallizable which vary greatly in their relative 
^ I.8J., IM, 581, p. 123. 
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proportions during growth. The amount of the latter is considerable during the 
earlier stages, but towards the end the former greatly preponderates, and yields 
the juice needed for the extraction of commercial sugar. The cane is called, 
technically, mature or ripe when this stage is reached, and the juice is called rich 
or pure; but this condition does not accurately coincide with the time of flowering, 
and full ripeness generally occurs some little time after the flowering period has 
ceased in a crop. While warm, humid weather is desirable throughout the 
growing period, cooler and drier air are more favourable to the process of ripening. 

The question as to how these conditions are met in the Louisiana sugar belt 
is impartially summarized. As it is well outside the tropics, the warm period is 
iQSi|fficient for the full development of the cane, although this is to a certain 
extent got over by the introduction of early maturing varieties, namely, the local 
Purple and Ribbon canes and a Demerara seedling, D 74. Even thus the canes 
reaped are unripe and flowering does not occur. Frosts are met with during the 
winter months in the southern United States, and this throws the sugar belt into 
the extreme south, where they are less frequent or severe, and it is only in the 
southern half of Louisaua that sugar can be economically obtained from the crop. 
It is true that climatic conditions are perhaps even more suitable in the south 
of Florida, but at present sugar making there can only bo regarded as under 
experimental conditions, because of soil and drainage difficulties. I n the sugar 
belt of Louisiana the frost free period extends to 250 days in the year. During 
the somewhat short possible growing period thus provided, a well distributed 
rainfall gives the necessary humidity, and ample sunshine is available, simulating 
conditions in the tropics. Hut it is obvious that any penod of drought, which 
may occur in any crop solely dependent on lainfall, or even a successicm of 
cloudy days although accompanied by rain, will check growth and decrease the 
crop. The cooling of the air and diminution of the rain in the autumn, while 
limiting the period of active giowth, assist in the premature lipening of the canes. 
The main drawback in the United States cane sugar industiy is thus seen to be 
in the climatic conditions. 

On the other hand, in the locality marked out above, the soil appears to be 
exactly suited to the optimum growth of the sugar cane; it is suggested that 
nowhere else does this plant grow more rapidly, although this rapidity may be 
rivalled in northern India where somewhat similar conditions prevail. The cane 
is chiefly grown on the Sharkey clay, but there are also a succession of clays of 
other series, usually silty and sometimes even sandy, where the crop succeeds 
over smaller areas. All of these soils are rich, and what is perhaps even more 
important highly retentive of moisture. It has been noted that the great pre¬ 
ponderance of short crops which are on record have occurred as a result of a 
temporary period of drought during the growing season, but irrigation does not 
appear to have been introduced. This is all the more surprising in that it is 
considered that nowhere else could it be more cheaply and effectively brought 
into action than in the Louisiana sugar belt. It is pointed out that wherever 
irrigation has been introduced it has proved economically sound; and this not 
only where the normal water requirements of the cane are wanting, as in arid 
tracts, but also where sufficient ruin falls, the increased yields more than paying 
for the heavy additional expense. But any such work would have to go hand- 
in-hand with a very thorough system of drainage. Owing to the retentive 
character of the soil, downwstd percolation of superfluous water proceeds at a 
very slow rate, and it is at present considered that it is almost impossible to over¬ 
drain the land. The digging of drains is an important item in the preparation 
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for plauting and cultivation, but the keeping of the drains in order appears to be 
less carefully attended to than it should be. The system used is one of open 
ditches, and all that is required is to enable the occasional torrential downpours 
to flow off rapidly. While the sugar cane will survive a flow of water over the 
surface for quite a time without injury, it is peculiarly sensitive to any stagnant 
water, which quickly destroys the crop. Tile drainage is obviously indicated; 
but, on trial, the flat character of the land and the silty nature of the soil 
prevent their being used, as they soon become clogged and ineffective. 

Because of the shortness of the season, it is obvious that it is advisable to 
allow the canes to remain in the ground as long as possible. Formerly this 
practice was attended by a certain amount of risk from sudden frosts, and great 
losses were sometimes experienced. But it is stated that, with the excellent 
system now in vogue of temperature forecasts, such losses have greatly diminished 
in recent years. It is, however, inevitable that another complication is added to 
the industry because of this practice. In the tropics the cropping season may be 
spun out for several mouths, but it must be done very quickly in Louisiana. As 
soon as a forecast is issued indicating a fall of temperatuie to 26° or 27®F., all 
hands are turned to cutting the canes and hunying them to the mills. But these 
are not capable of dealing with the mass of canes rushed in, and the surplus has 
to be bedded in the ground or as it is termed “ windiowed.” This additional item 
of expense is, however, apparently not so great as might be expected, and the 
storage of the canes temporarily in this manner does not appear to deciease their 
sucrose contents. 

But a great deal of other work has to be got through at this time of the 
year; and this has led to such considerable congestion that the committee 
remarks that with the available labour it is not possible to accomplish everything 
to the best advantage. In Java and Foimosa the seed lequired foi each ciop is 
obtained from special nuiseries; and this system of dissociating planting from 
factory work has such obvious advantages that the idea is being widely canvassed 
ill yet other countries. It is, however, not possible to separate the two in 
Louisiana, although it would appear to be of special value, and even the prepara¬ 
tion of the land is not free from interference because of the shortage of labour. 
There are two seasons for planting the cane in Louisiana, namely, in autumn 
commencing about October 15th, and in spring in January, Februaiy oi March, 
and even sometimes in April. The preparation of the land is practically the same 
in both oases, excepting that for spring planting it is moio expensive in that the 
seed cane has to be windrowed to save it fiom the frost. 

The following appears to be the programme during the autumn, the period 
of heaviest work in the fields. The preparation of the laud foi fall planting 
commences in the latter part of August; but it is interrupted in the middle of the 
next month when the corn, hay andothei feed crops must he reaped, this occupying 
the rest of September. It is then resumed, and plauting commences about October 
Idth, and continues until grinding begins. No date is given for this, and it 
suggests itself that the date depends to a certain extent on the weather forecasts. 
Presumably most of the planting is done before a forecast indicates the possibility 
of a frost; for then every man and mule is diverted to rushing the canes to the 
mills and protecting the remainder by windi owing. But we note that in many 
cases a good deal of autumn planting cannot be completed to schedule and has thus 
to be postponed to the spring. The preparation of theseed cane lor spring plauting 
has, of course, to be attended to; it must be cut and laid, and windrowed as well. 
There seem to be conflicting views as to which time for planting is really the best. 
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A wet winter will cause much damage to the autumn-sown crop by rot, and if 
the soil becomes dry many young plants will wither and dry up, and the same 
offects are produced on the windrowed seed. But the sponsors for spring planting 
point out that they have a much better chance of obtaining a full stand of canes 
for the crop, in that they can select the seed which has come through safely— 
which suggests that a good deal of waste occurs in any case, in windrowing more 
seed cane than may be actually required. Fall planting is apparently done where 
possible, as the ground is wetter and rains aie more frequent in the spring. These 
facts will suffice to justify the conclusions ariived at by the Committee that the 
work suffers from the rush and uncertainty at the end of the season; and the 
scaAity of labour being m the main responsible for this state of affairs, we have a 
new adverse factor introduced of almost equal impoitance to the climatic one 
already mentioned. 

A three-year rotation is usually practised in the cane fields; corn (maize) and 
cowpeas, plant cane, stubble cane (latoons). Second ratoons appear to be some¬ 
times indulged in, but the rapidly decreasing yields rarely justify this. The corn 
is planted eaily in the spring, and peas aie sown in between the rows at the last 
cultivation. The corn is not a profitable crop, because it is planted at the usual 
cane row distance (6-6 ft.), and has little labour devoted to it, as that is lequired 
for the sugar cane during the growing peiiod. But, besides giving a certain quantity 
of grain and some fodder for the mules during autumn and wintei, it is useful in 
preparing the seed bed for the peas and in supporting them in their growth. The 
object of the peas is, of course, to replenish the soil with humus and nitrogen, 
taken out of the soil by the two crops of cane. It is prefoiable to bury the whole 
in preparing the land for cane, but not infrequently a certain quantity of the vines 
is kept for mixing with the corn stalks as fodder If it is considered that the 
nitrogen requirements are not met by this proceduie, the deficiency is made good 
by adding cotton seed meal as a manure. Where aititicials are applied, the 
quantity is 400-600 lbs. for plant canes and somewhat more for ratoons. In plant 
canes either the whole of the artificial manure is applied in the furrow at planting 
time, or pait only is given then, the rest being scattered along the sides of the 
young plants after the first cultivation. The ratoons are usually manured 
immediately after the first and second off baniiig, when the soil is thrown from 
the stools to the middle of the rows, this soil being returned later on and the 
middles opened with a double mould board plough. 

In summarizing the outlook for the future of the cane industry in the United 
States, the committee notes that the cane sugar portion, while limited climatically, 
is not necessarily so as regards area; in fact, is capable of considerable expansion 
even with the present varieties of cane. But this expansion in area does not 
exhaust the possibilities, in that improved methods of cultivation and the pro¬ 
duction of better kinds of cane by breeding work have not been fully investigated. 
But, after all, the limiting factors would appear to be rather economic than 
agronomic, labour supply, market price of sugar, and assurance of protection, all 
having important influence. The problem of securing and holding an adequate 
supply of labour on cane plantations must be solved before any increase in 
production can be expected; and the solution may lie in small farm production 
by owners rather than by day labour under supervision. No sugar producing 
country is without its own peculiar problems, which although very different from 
those in the United States arc Just as difficult to solve, and the most successful 
ones in the futuie will be those which give the greatest attention to the systematic 
and intelligent study of the factors limiting production. 
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The text of the report, ae already stated, is interspersed with a series of tables 
giving the amount of man and mule labour required for the various agricultural 
operations. Where mules are employed, the usual team is two under the guidance 
of one man, although some of the lighter work is done by one mule ; on the other 
hand rolling requires three mules and hauling the harvest of canes four mules to 
one man. Quite a number of operations are perforce done by hand, such as 
cutting, loading, preparing the seed, laying it in the planting furrow or for wind- 
rowing, shovelling the drains after they have been ploughed, and so on. It is also 
to be noted that, under *'men,’* are included women, and grown boys and girls, 
these latter all receiving approximately the same wage ; no distinction is made 
between these four classes of labour in the tables and all are included in the 
general term man-days. Each operation has a line to itself, on which various 
details aie entered under headings, such as crew of men and mules, number of 
acres covered in a day, number of days or fraction of a day required to work over 
one acre, and so on. At the foot of each table, which deals with a complete set of 
operations, such as preparing the land for cane, fall planting, stubble cultivation, 
etc., a summary is made of the total amount of labour requited for the put pose, 
later on, of estimating the cost incurred in cultivating the fields m general, 
whether by the acre or for ton of canes produced. 

These details it is obviously impossible to reproduce without repiinting the 
tables, but it may be of interest to give lists of the operations performed, with the 
total labour force required for different classes of work. 

Preparing the land for planting needs the following operations : Cap off, 
mould (four times), harrow, plough drains, shovel drains ; and the total number 
of man-days per acre is 1*04 with 1*89 mule-days for clay soil, and slightly less 
for sandy soil. 

Fall planting 11*21 man-days and 6*80 mule-days, distributed over 

the following : Strip and out, load and haul, open the rows, lay and whack, cover, 
roll, plough and shovel drains, and water boy. The same items are recorded for 
spring planting with the exception of lolling ; but windrowing has to be included, 
thus : in the fall, cut cane and lay in bed rows, cover with plough, hoe, plough 
and shovel drains ; and in the spring, remove soil cover, pull canes off with 
monkey, shuck out, load and haul. For planting one acre Id 69 man-days and 
9*50 mule-days are necessary. 

Cultivation of spring or fall canes : Bar off, plough drains, shovel diains, hoe 
and scrape, harrow middles, re-bar off, shovel drains, cultivate with disc, cultivate 
with shovel, shovel drains, plough middles, plug drams (contract work at SI per 
acre) ; the total working out at 12*04 man-days and o 72 mule-days. Cultivation 
of stubble canes is just the same as in planted canes, with the following additions: 
Shave stubble, dig stubble, shovel dtains ; briijging up the total woik to 12*39 
man-days and 6 25 mule-days per acre. Manuring labour varies from 0*27 to 
0*45 man-days, and 0*30 to 0*55 mule-days, according as themanuie is distributed 
all at once or in two applications, and according as 400 or 600 lbs. of manure are 
given. 

Harvesting an acre lakes up 10*97 man-days and 5*32 mule-days. Reaping a 
ton of canes varies with the yield ; fora 12-ton crop 0*90 man-days and 0*43 mule- 
•days, and fora 17-ton crop 0*65 man-days and 0*31 mule-days. 

The rates paid for labour are given in a table for the seven years, 1916 to 
1922. During the grinding season all labour receiv^es an increase in wages of 25 
io 75 per cent, above what is given for the rest of the year. In 1916 the daily 
wage was, for men, $0.80, women f0.60 and for drivers S0.90, increasing during 
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the rush period to $1.25) $1.00 and $1.50 respectively. During the boom years 
(1918 to 1920) these rates increased very considerably) sometimes to double of 
those given above, but by 1922 they had fallen agaiii) in the grinding season to 
the former level, but for the rest of the year only to $1.00, $0.80, $1.25 respectively. 

The man-days of labour spent in field operations for the production of an 
acre of sugar cane during 1922 are summarized in the following table :— 

Storing 

Prepav- and Total 

ing Transport* Plant- Cultivat- Manur- Harvest- Man- 

Land. ing Seed. ing. mg. Ing mg. days. 

Fall planted cane .. 0*96 .. 4*80 .. 2 81 .. 12 04 .. 0-46 .. 10-97 .. 32*02 

Spring planted cane.. 0*96 .. 10-10 .. 3-17 .. 12-04 .. 0-46 .. 10-97 .. 37*68 

Stubble cane .. — .. 12 39., 0-45 .. 10 97 .. 23 81 

A diagram illustrates the cost of producing an acre of cane (unmanured) in 
Louisiana during 1922 (leaving out rent of laud), and bringing it to the point of 
acceptance by the factory; labour in the factory is thus not included. Man-days 
are averaged at $1.25 and mule-days at $0.80. From this diagram it appears 
that fall planted cane costs about $85 per acre, spring planted nearly $100, and 
stubble $46, with weighted average slightly under $70. This cost is considered 
high as compared with that of other field crops in Louisiana; and is put down to 
the relatively large amount of manual labour involved, together with the high 
cost of seed cane in the United States. At the usual rates of planting it requires 
4 tons of seed cane per acre for fall planting and approximately 5 tons for spring 
planting. To keep half the acreage in plant cane each year, consumes therefore 
a considerable portion of the crop. About 15 per cent, of the total yield of cane 
is used for seed each year. 

The total cost of manual labour necessary to produce the cane and deliver it 
to the factory is the largest single item of expense, and during 1922 reached 42 
to 47 per cent, for plant cane and 53 to 58 per cent, for stubble. In a plantation 
with one quarter each of fall and spring planting and one-half stubble, the 
manual labour thus accounts for 48 to 52 per cent, of the cost. The cost of 
growing and harvesting a ton of cane, exclusive of overhead charges and interest 
on investment in land, was calculated for about 4000 acres selected from individual 
plantations as typical of the 1922 crop; and came to $5.32 for fall planting, 
$6.18 for spring planting, and $4.42 for stubble, with a weighted average of $5.08. 
These are some of the figures extracted from the various data which have been 
brought together in this report; and should present the means of foiming some 
idea as to costings, as compared with those in Louisiana, in other parts of the 
world. As the committee say, with these heavy labour charges and the great 
outlays on the factories, railways and communications generally, cane sugar 
manufacture in the United States must be operated with the highest possible 
efficiency, both in the field administration and factory methods. But it may also 
be suggested that, but for a large measure of protection, open competition would 
involve the industry in considerable difficulties. 0. A. B. 

An interesting application of colour measurement was mentioned by Dr. Louis C. 
Mautin* in a recent Oantor Lecture of the Royal Society of Arts, London. This is the 
determination of X-ray exposare by the colour change occuriing in the 8abouraud-Noire 
or Levy pastille under the action of the radiation, to which purpose the Tintometer 
(Lovibond) has been successfully applied by Dr. Dudlbt Corbett. Several systems have 
been developed for the measurement of colours of low saturation ; such measurements are 
of importance in connexion with the manufacture of sugar, flour, cement, paper, and other 
white ** products, and also in laundry work. ' 


' Journal of the JRoyal Society of Arte^ 1935, 78, No. 37tfS, 238-239. 
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Sir Francis Watts. 

An Appreciation. 

By Professor O. F. BOYD, B.A.’ 


The growth of scientific education and scientific methods of cultivation and 
manufacture of farm products has been very gradual throughout the West Indies. 
The necessity of a scientific and technical control over agricultural conditions and 
farming methods is realized universally to-day, although there are many who 
continue to adhere to the old traditions and methods 

This realization of the value of science was not brought about, however, in 
any short length of time, nor by any particular event, but the process has been 
one of evolution and progress, and would cover a period of perhaps three-quarters 
of a century. 

In looking back over this era of growth, one is confronted with the life 
histories of the pioneers of science who have devoted their lives to the cause, and 
carried on in the face of hardships and adverse conditions. 

Foremost among these pioneer scientists stands Sir Francis Watts, 
K.C.M.G., D.Sc., who no doubt has done more toward bettering agricultural and 
farming conditions in the West Indies than any of his colleagues. He has devoted 
his entire life to the cause of science, and has been rewarded by seeing his 
numerous schemes and suggestions for improvements result in a p actical and 
financial success. His contributions to the betteiment of agricultural methods 
are numerous, and in almost every case have been successful and are a diiect help 
to estate and factory owners throughout the world. 

Dr, Watts’s first appointment was the post of Goveinment Chemist in 
Antigua, the capital of the Leewaid Islands. In Antigua his work was mainly 
directed towaid the study of various vaiieties of the canes, local soil conditions 
and the problems which these two fields of study presented as to fertilization and 
the selection of varieties best adapted to the local soil and climatic conditions. 
Sugar was manufactured during this period by the ciudest methods and the final 
product was what is known as muscovado sugar, a very dirty molasses sugar. A 
large percentage of the sugar was lost in the bagasse and the extraction of juice 
was very low. 

Dr. Watts studied very closely the methods of manufactuiing muscovado, 
and found them to be crude and wasteful, and came to the conclusion that it 
would be better for all parties concerned to organize and erect a central factory 
which would operate with modern methods and modern machinery. To this 
central factory the estate owners and cane glowers would send their cane and an 
agreement or basis of payment could be arrived at. This pioposal or suggestion 
was made to the estate owners in Antigua, but did not meet with approval. After 
several years had elapsed, however, the idea was again taken up by a group of 
English capitalists and a small central factory was erected at Gunthorpes in 
Antigua, to which the estate owners had agreed to send their canes. This was 
the first central factory to be established in the British West Indies. Its success 
was immediate and its establishment was followed by others throughout the West 
Indies. Dr. Watts was largely lesponsible for the idea of the centralization, and 
it was through his efforts and literary contributiofis along the subject that the 
plan was eventually carried out. 


* In Tropical Agriculture. Vol. II, No. 1, pp 6-6. 
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Ill May, 1898, Dr. Watts was selected for the post of Government Ohemist in 
Jamaica. Although he remained there only a short time he contributed greatly 
to the needs of the planters, advising them as to soil and agricultural problems, 
and has visited the Island several times since and given advice when needed. It 
was upon his return from Jamaica that Dr. Wati’S was appointed Superintendent 
of Agricultui e for the Leeward Islands, in connexion with the newly established 
Imperial Department of Agriculture. The post of Government Chemist was also 
included in the appointment. It was during this period that he became interested 
in the re-estabhshment of Sea Island Cotton as a resource in the West Indies. 
His contributions to the literature and scientihc journals concerning this product 
received widespread attention, and assisted largely in the re-establishment of the 
industry. 

In January, 1909, Dr Watts was appointed Imperial Commissioner of 
Agriculture for the West Indies with headquaiters in Baibados, and the 
department was afterwards moved to Trinidad. He was knighted in 1917, as a 
recognition of his services to the Empire. 

The establishment of the Imperial College of Tropical Agriculture was 
effected in 1921, and the post of Commissioner of Agriculture was combined with 
that of Principal of the College. Sir Francis was largely instrumental in the 
establishment of the College, and made numerous appeals and proposals to the 
various Governments and Presidencies, pointing out the benefits which might be 
derived from an Agricultural College in the West Indies. The College is now 
located at St. Augustine, Trinidad, and is doing splendid work along agiicultural 
lines. Students are enrolled fiom various islands throughout the West Indies, 
and several post-graduate students have come out from English Universities to 
study tropical agricultural conditions. The beneficial results of the College are 
obvious and it is a great aid to the agricultuial world in contributing lesulis of 
experiments and research work. 

Sir Francis has been more interested in the sugar industry than in any 
other branch of agriculture, and is the author of many valuable articles upon the 
subject. He has also written a book upon the manufactuie of sugar which was 
published several years ago. Keenly interested in sugai he urged the establishment 
of a depaitinent of Sugar Technology in the College and this has been 
accomplished. 

The depaitment of Sugar Technology is peculiarly fortunate in having an 
-experimental factory at its disposal for reseaich and expeiimental woik. This 
factory is largely the gift of British manufacturers of sugar machinery and 
Sir Francis was directly responsible for its erection. The splendid opportunities 
for research and investigation in a department so well equipped aie easily 
recognized, and the factory will be a lasting tribute to his efforts in the interest of 
•education. 

Sir Francis retired from the active principalship of the College and as 
Imperial Commissioner of Agriculture on October Slst, 1924, and was succeeded 
by Dr. H. Martin Leake. He was made Principal Emeritus and continues to 
live in Trinidad. The importance and scope of his contributions to science and 
education cannot be over-estimated and will live for many years hence. One 
might safely say that the name of Francis Watts has been synonymous with 
progress and science, and his career in the West Indies has set a splendid example 
of diligence and steadfastness of purpose to guide other scientists who might 
follow him. ^ 
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Note on Some Indian Canes. 

By NOEL DEERB. 


Whereas in most parts of the world drainage is considered of the first 
importance in sugar cane agriculture, in Northern India there are extensive areas 
where sugar cane is grown in low lying land which is submerged for a greater 
part of the year. 

These varieties, of which several may be distinguished, seem on casual 
inspection to be somewhat remote from the noble canes, being slender, having 
swollen internodes, and in proportion to diameter having a thick outer rind. The 
fibre is high, running to about 16 per cent. On the other hand they often afioid 
juice of high sugar content and purity, a sample of Hatthoni taken on October 
17th, 1924, from cane planted in February, giving juice of 18*9 Brix, 15*9 Sugar, 
86*6 Purity. 



A photograph showing cane and rice culture combined with fishing in the 
same field is presented herewith. The exact locality is Eewa Ghat on ^e East 
Bank of the Barra Gandak, 26 miles west south west of Muzaffarpur. Bice is 
seen in the foreground, in the middle distance is Hatthoni cane, while in the far 
distance is also seen cane of a non-resistant type (on higher ground of course). 

A number of varieties of these peculiar canes are gi'own in Behar, other 
varieties being Baruk, Nagori, Sewari, He wall and Haruki. 


According to the Netherlands Indies Review Java’s exports of sugar to British India 
from January to the end of September, 1924, amounted to SI7,000 tons, the total imports 
being 371,000 tons as compart with 363,000 tons during the same period of 1923 and 
366,000 tons in 1922. 


The British Consul at Tamsui reports that the second official forecast of the 1924-25 
season’s sugar production in Formosa is for 7,666,870 piculs of centrifugals and 243,063 
piculs of brown sugar, or a total of 7,806,933 piculs, equivalent to 461,000 tons. These 
figures show an advance of 127,816 piculs as compared with the first forecast, and an 
increase of 271,286 piculs over the final figures for last season. 
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Data on Alcohol Motor Fuel in the Philippine Islands. ‘ 

By HERBERT WALKER. 


Duriug the past two years there has been developed in the United States a 
oommercially practicable and economical method for producing absolute alcohol by 
continuous distillation without the employment of dehydrating agents. For use 
in internal combustion engines, it has heretofore been found necessary, to insure 
quick starting, to blend the alcohol with ether (as done locally) or with gasoline 
(as used in the so-called “ National Fuel ” of France, which consists of 70 parts 
alcohol to 30 parts gasoline). Both these formulae have their disadvantages. 
Ethe^' is probably the most expensive factor in producing motor spirit in this 
country, while in the French formula an imperfect mixture results unless nearly 
absolute alcohol is used (the presence of 5 per cent, water being enough to cause 
a separation). But the dehydration of alcohol by continuous distillation has 
removed one serious defect in the production of this fuel and may be of considerable 
importance in determining the future price of gasoline in the Philippines. 

Among new industrial uses, alcohol may be used for the production of: 
Tetraethyl lead, an “ anti-knock*’ compound, which when added to gasoline in the 
proportion of about 1 to 1000 prevents detonation in engines having up to 155 lbs. 
per sq. in. compiession. By increasing the compression made possible by such 
non-detonating fuel, it will be possible to build automobile engines to double the 
present mileage obtained per gallon. “Ethylized” gasoline is now sold by 
service stations at a price of 3 cents per gallon above the price of ordinary spirit. 
EfAiy/ene.—-This new anesthetic is reported to have some very decided advantages 
over ether and chloroform. Artificial 8tlk ,—Over two million gallons of alcohol- 
ether mixture are used annually in dissolving collodion for this production. 
Commercial Pectin ,—As a base tov jellies this substance is increasing rapidly. A 
mixture of ethyl acetate and alcohol is employed as a precipitant in its manu¬ 
facture. 

Mr. A. 0. Baiqeie has submitted a report on the activities in Alcohol pro¬ 
duction on Negros, from which the following is extracted;— 

It is estimated that next season the three plants in the P. 1. require to distil 
5 million gallons, the capacity of each distillery being increased very considerably. 
In the Talisay distillery a new French rectifying plant has been installed. It is 
a continuous process still of a capacity of 14,000 proof litres daily of high-grade 
alcohol which can be used for motor fuel without rectification. This will speed 
up the production of the Talisay distillery to a very great extent. 

During the past season, which is the first that has s^n the utilization of 
motor fuel on Negros, approximately 200,000 gallons was used locally in tractors 
and trucks while 50,000 gallons were shipped for use in the Manila district. 
Many of the existing tractors which, up to this season, were run on gasoline aie 
being adjusted for alcohol fuel. The tendency of the more advanced of tlie 
hacmderos on Negros to use up-to-date methods in their cultivation has been 
responsible for the purchase of quite a large number of tractors to be run most 
of them on alcohol fuel. 

There is a very much larger demand especially in China for rectified alcohol 
than for motor fuel and the fact that this market is able to absorb all the alcohol 
produced in the Philippines is one of the reasons that more has not been done to 
popularize the use of alcohol as motor fuel. Where this fuel was given a fair and 
intelligent test it proved to be just as efficient as gasoline, while the average of 
the tests showed a consumption of only 10 to 15 per cent. more. This of course 

1 Report (abridged) ol the Committee on By-Products and Alcohol Fuel presented to 
the Second Annual Convention of the Philippine Sugar Assooiation. 
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is more than discounted by the lower cost per gallon» and to hacenderos who par¬ 
ticipate in the share of the production from their waste molasses the saying is very 
considerable. 

There is also an increasing field of usefulness for alcohol in the household as 
a fuel for cooking. Many of the stoves which heretofore used oil or gasoline have 
been found to operate just as successfully on alcohol, which has this advantage 
over gasoline that it requires no primiiig. There is also no danger of explosion 
with a consequent diminution of fire risk. 

Within the last few months a strong demand has grown up for fusel oil 
(which is of course a by-product of the distillation of alcohol), for which a ready 
market is found in Japan. This is the more valuable in that it utilizes what 
was until recently a useless by-product. 


The Mechanical Theory of Sugar Boiling and Curing. 

ByP H PARR. 

{CotUitined from page 4^) 

The relations given in the first portion of this paper are sufficient for most 
purposes, but there are a few calculations which are often required, and which 
cannot be made directly without a slight fuither analysis: such as, for instance, 
the question of the concentration to which a massecuite must be boiled, in order 
to yield a sugar of given purity by straight curing, without washing. The solution 
of these problems is greatly facilitated by introducing the latio:— 

<3 = ^ 

S, y 


from which it follows 


K = 


P. = 


S. - 


Q 

N(l + Q) 
_ 1 _ 

1 + Q 
r[i + Q) 
1 + 


V{i-VQ) 

and this leads to the important relation 

P,rQ^ -[N-\.r){l-P,)Q~N{l-P,)=zO, 
which is a simple quadratic equation in Q; so that the value of Q, and hence of 
all the other values necessary for a particular sugar purity P,, can readily be 
calculated. It is also worth noting that the massecuite concentiation is :— 

q_ W _ 

' ~ 1 +W— P, 

For instance, to find the concentration to which it is necessary to boil a 
massecuite of 0*75 purity in order to yield a sugar of 0*93 purity, when cured at 
50®0., we have: = 0*93, V = 2*52, and N = 15 as here adopted ; hence :— 

0*93 X 2*62 0* — (lo + 2*62) (1 — 0*93) Q — 15 (1 — 0*93) = 0, 
or, 

2*3436 0* — 1*2264 Q — 1*05 = 0, 
and solving the quadratic in the usual manner :— ' 

O 5= 1*2264 + ^ V226i* + 4 X 2*^'36 ^To'5 
2 X 2*3436 ~ 

== 0*980, 

as 
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whence W=zQV= 0-980 x 2-fi2 = 2-47 ; S, = ^ ^ 2^47 — 0-76 “ 

all of the remaining estimations as to concentrations and purities can readily be 
made, as shown in the previous examples. 

Tables of the various ratios have been carefully calculated, and have been 
used in deducing the values indicated in the boiling schemes given below, but it 
is not proposed to lengthen these articles unnecessarily by the introduction of 
several pages of figures. The general results of the calculations are indicated by 
Figs. 1 and 2, the first showing the molasses puiities corresponding to various 
straight-cured sugar purities at temperatures of 50, 60, and 70°0.; and the second 
showing the masseouite solid content, and the recovery, for various sugar purities. 

The foregoing analysis covers the greater part of the calculations required in 
connexion with the subject of these articles, and we may proceed to a consideration 
of the results when applied to various methods of boiling and curing. For this 
class of work, there is, however, one special calculation which has often to be 
made, and which it is well worth solving in general terms. This refers to the 
case where a massecuite of given purity is to be boiled so as to yield a sugar of a 
definite purity, whilst a portion of the massecuite is to be retained—in practice 
cut-over to another pan—so that, when mixed with the molasses resulting from 
the curing of the first fraction, the mixture will have a definite purity to form 
the second masseouite. 



This scheme of boiling is in continual occurrence in prfictice, and is shown in 
the accompanying figure:— 

1*00 First Masseouite 

I 


First Sugar 


I—y I 

» (1 —y) 

First Molasses 


« I a-s 

I — 

Second Massecuite 
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one part by weight—solids only being considered—of first masseouite is divided 
into two portions x and 1 — the first being cured in the centrifugals, and the 
second being cut-over. Of the massecuite sent to the centrifugals, the fraction y 
is separated as first sugar, and 1 — y is returned as first molasses. This molasses is 
then mixed with the first massecuite cut-over, in the ratio z: 1 —z, so as to give a 
second masseouite of a specified purity. The value of y is easily found according 
to the formulse given previously, as is also the purity of the first molasses: the 
value of z is readily found from the purities of the first massecuite and molasses, 
and that required for the second massecuite; whence it follows at once that the 
fraction of the first massecuite to go to the centrifugals is:— 

* ~ \—y (1—*) 

For instance, a first massecuite of 0*85 purity is to be boiled and cured to give a 
first sugar of 0*97 purity: a portion of this first massecuite is to be cut-over and 
mixed with the molasses resulting from the first curing, so as to give a second 
massecuite of 0*70 purity. 



Furify , ^ • 

b'lo. 2. 


Making the calculations in the manner indicated previously, with a curing 
temperature of 70° C. for the first massecuite, it will be found that the first 
recovery, or y, is 0*690, and the purity of the first molasses is 0*677: therefore a 
second masseouite of 0*70 purity must be composed of z = 0*867 parts (solids) of 
first molasses, and 1 — z = 0*133 parts of first massecuite: whence:— 

0*867 , 

® 1—0*690(1 — 0*867) —0*941 

parts of the first massecuite must be sent direct to the centrifugals, and 0*069, or 
say, 6 per cent., must be out-over to the second massecuite. 
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The following diagrams show the results of calculations made on the lines 
indicated above, for three of the simpler boiling and curing schemes, for a syrup 
of 0*86 purity and 0*66 solids (say 82 per cent, apparent purity and 68® Brix), with 
sugars cured at 70, 60, and 60® 0. respectively to purities of 0*97, 0*93, and 0*89. 
It will be noted that the values thus estimated are in reasonable accordance with 
actual factory returns, and they are much closer than those found by any other 
method which the writer has so far seen published; in fact, most of the older 
written matter merely states that from a given massecuite we may expect to 
obtain a molasses of about twenty points lower purity; or else simply gives the 
formica for the sugar recovery for stated purities of massecuite, molasses, and 


100*0 

Syrup 

66 OS. 86*0 JP. 

I 

1000 

1® Massecuite 
9M-8. 85-0 JP. 
I 


I 6*690 
69*0 

1® Sugar 
98*16'. 97*0 P. 


0*410 1 

41*0 

1® Molasses 
82*4 S. 67*7 P. 


41*0 

2* Massecuite 
87*7 6. 67*7 P. 


I 0*326 
13*3 

2® Sugar 
97*6 6 94*0 P. 


0 676 


27*7 

2® Molasses 
83*8 6. 66*0 P. 


27*7 

3® Massecuite 
88 6 6. 66 0 P. 


I 6*280 
7*8 

3® Sugar 
97*0 6. 89 0 P. 


0*720 I 
19*9 

3* Molasses 
86*8 6. 41*8 P. 


Solid recovery .. 
Sucrose recovery , 
Mean Sugar purity 
First Sugar.. .. 


.. .. 80*1 per cent. 

. 90*2 „ 

.. .. 96*7 „ 

73*7 per cent, of total. 


sugar, ignoring altogether the vital question as to whether or no such massecuite 
can be separated in the centrif ugala into such sugar and molasses. In the dia grams, 
the quantities of course refer to the solid content only, and the total weights are 
to be obtained by dividing by the corresponding values for 6.* S and P are 
given in the diagrams as percentages instead of as decimals. 

The more elaborate boiling and curing schemes can be worked out on the 
lines indicated above, although usually the process has to be worked through 
several times until a balance is obtained. The theory of washing and double 


' For the three schemes shown, it will be noticed that tliere «are but little dilTerencos 
between the total recoveries, but that there are very important differences between the amounts 
recovered as first sugar, and hence in the total market value of the sugars. 
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curing with affining syrup, white molasses, or clairce, as it is variously termed, 
has also been worked out approximately, but this problem will not here be con¬ 
sidered. 

When making boiling and curing estimations on the lines indicated in these 
articles, where absolute values only may be used for the calculations, it may be 
well to give a warning that the punty of the exhausted molasses should never be 
taken as lower than 41-42 percent. An exhausted molasses of 30 apparent purity 
is often quoted as typical, but actually such a molasses is abnormal. The mean 

100 0 

Syrup 

66*0 S. 86-0 P. 

I 

100 0 

Massecuite 
91*16'. 86 OP. 


I 0*941 0 069 

94*1 

1 ^ _ 

0*410 I 6*9 

38-6 

1° Molasses 
82*4 S. 67*7 P. 


I 0-690 
66*6 

I® Sugar 

98*1 S. 97-0 P. 


0*867 I 0 133 
44*6 

2® Massecuite 
89*6 6. 70*0 P 

_ l_ _ 

I ■ 0 764 0*236 

34*0 


I 0 384 
13*0 

2® Sugar 
97*6 6. 94*0 P. 


0 616 I 
21*0 

2® Molasses 
83 8 6. 65 0 P. 


0 667 I 0 333 


31*6 

8® Massecuite 
89*7 S 60 0 P. 


10*6 


i 0 385 
12 2 

3° Sugar 

97*0 S. 89 0 P. 


0-616 


19*3 

3® Molasses 
86*8 6. 41 8 P. 


Solid recovery.80*7 per cent. 

Sucrose recovery.90*6 „ 

Mean Sugar purity.96*3 „ 

First Sugar.68*8 per cent of total. 


apparent purity of exhausted molasses, from twenty Cuban Centrals, ten 
Philippine Centrals, ten years’ averages for Java and Hawaii, and various factories 
in the Argentine, Peru, etc., is 33*6, corresponding approximately, according to the 
table by the writer,^ to a gravity purity of 39*0 and to an absolute purity of 41*7. 

From the boiling schemes, it is easy to calculate the quantities of the various 
grades of massecuite and molasses to be dealt with, and hence the machinery 


* 1,8 1934, p. 311. 
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capacities required. For the vacuum pans, it is to be noted that the evaporation 
is usually a secondary consideration, and it is the strike capacity that forms the 
basis of design. In many cases, a normal pan strike capacity (say to one foot 
below the top of the belt) of about twelve hours on first massecuite, will be a 
suitable allowance, but the boiling scheme and other circumstances may modify 
this considerably. If “ slow-boilingis adopted, 60 or even 100 per cent, more 
pan capacity may be employed: a strike grained low-down, for large crystals, 



Solid recovery .79*0 per cent. 

Sucrose recovery. .... 89*6 „ 

Mean Sugar purity.96*4 „ 

First Sugar.. 82*1 per cent, of total. 


takes much more time than a strike grained high-up for small crystals; and so on. 

This subject is of great importance to the designing engineer, and estimations 
made on the lines indicated above will usually provide a very fair ba$is for 
machinery design. The theory involved is quite simple, although the exposition 
is somewhat long, and the calculations themselves, if te^ous, are quite easily 
made. 
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Determination of the Hydrogen-ion Concentration 
of Cane Juices in Natal and Mauritius. ‘ 

By R. O. W. PARNELL. 

Chemist, British Empire Sugar Besearoh Association. 

Hitherto we have chiefly concerned ouselves with measuring the total acidity 
or alkalinity of a solution by titration, generally using phenolphthalein as 
indicator. Normal solutions of sulphuric and of phosphoric acids both requiie 
the same amount of alkali for neutralization, and thus the total (potential) 
acidity of each is identical. Yet their effect on the inversion of sucrose is widely 
different. For the same conditions of time and temperatuie, the sulphuric 
acid will invert about ten times as much sucrose as the phosphoric acid. The 
sulphuric acid is more dissociated into hydrogen-ions than is the phosphoric acid, 
and its ** hydrogen-ion concentration” is higher. Diffeient acids in solution 
split up into ions to a very different extent. Hydrogen-ion concentration is a 
measure of the ** effective acidity.” A very convenient method of expressing the 
hydrogen-ion concentration of a solution is by means of the symbol A 

pH of 1*0 means 1/10 grm. of hydrogen-ion per litre; a pH of two {pH 2) 
means 1 X 10 X 10 (1/10*) grms. per litre, etc. Thus pUl expresses a higher 
concentration of hydrogen-ions than pH 2. At pi/7 (1/10^) there are as many 
hydrogen as hydroxyl-ions in solution, and we have absolute neutrality. At any 
pll numerically greater than 7 the solution is alkaline. The greater the figure, 
the greater the effective alkalinity, and maximum alkalinity is reached at pH 14, 
a figure only given by caustic alkali. Thus we have strong mineral acids 
as hydrochloric and sulphuric acids giving a pH of 1-2 in aqueous solution, and 
weaker acids such as sulphurous and acetic a pH of 2-4; cane juice gives a pH of 
6-6 (roughly). 

The measurement of pH can be carried out by two methods: (1) Electro¬ 
metric ; (2) colorimetric. The first gives more exact results than the second, but 
is much more difficult, whereas the colorimetric method is very simple and is 
finding application in the sugar industry. There are seven indicators (usually 
refeiTod to as Clark and Lubs’ indicators) which have a definite colour at a 
definite pIL The list given below shows these indicators, their proper concentration, 
Co u centra- pll 


Indicator, tion Colour change. range. Application 

Per cent. 

Thymol blue .... 0 04 .. Ked-yellow .. 1 2-2 8 .. — 

•Brom phenol blue.. 0*04 .. Yellow-blue .. 3 0-4*6 ,, Sulphured juice 

♦Methyl red .. ,. 0*02 ,. Red-yellow ,, 4 4-6*0 .. Raw juice, “clairce,” etc. 

Brom cresol purple 0*04 .. Yellow-purple.. 6*2-6*8 .. Clarified juice. 

♦Brom thymol blue 0*04 Yellow-blue 6*0-7*6 Limed juice, clarified juice, 

“ clairce,” raw juice. 

Phenol red . 0*02 Yellow-red ,, 6*8-8*4 Limed juiie, alkaline juice 

from filter-presB. 

♦Cresol red. 0 02 Yellow-red .. 7*2-8*8 .. Alkaline juice from filter- 

press. 

Thymol blue .... 0 04 .. Yellow-blue 8*0-9*6 ,, Alkaline juice from filter- 

press. 

Litmus . — .. Red-blue .. 6*0-8 0 ,. — 

Phenolphthalein ., — .. Colourless red ,, 8 3-10 0.. — 


colour change, and range of pH. I have found the Clark and Lubs indicators 
marked (*) especially useful in sugar factories. Approximately half a c.c. of 
indicator solution is added to approximately 10 'c.c. of the solution to be 
examined. For coloured products such as are always found in practice it is 

) Summary of a Lecture delivered before the Socl4t4 des Chimistes, Mauritius, in October, 1624, 
A fuller account of the pU of various juices, the result of later work by Mr. Farnbll, will 
be published shortly. 
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permissible to dilute considerably; for instance, 2 c.c. of juice are diluted to 
10 c.c. using water of pH 7. ** Colour Charts” of indicators which show the 

colour of any indicator at any pH within its range are readily obtainable. Full 
details will be found in the standard book on this subject, **The Determination 
of Hydrogen-Ions,” by W. M. Claek. 

As far as I am aware, the drst chemists to introduce pH into the cane sugar 
industry were Brewstee and Raines.^ It will be seen from the above table 
that litmus covers true neutrality pH 7, but that its range is greater than the 
Clark indicators while it loses in accuracy. With phenolphthalein on the other 
hand, the pH range is less than litmus, but unfortunately it does not cover 
neutrality, since it does not start turning perceptibly pink until pH 8’4~8*o. 
For sugar factory work, the indicator brom thymol blue is extremely useful. It 
has a range from slightly acid [pH 6) to slightly alkaline (p/77'6). 

With the aid of these indicators, I have determined the pH of the difEerent 
products in many factories of Natal and of Mauritius. The following table gives 
average figures:— 


pH. 

Raw 

Juice 

Sulphured. 

Limed. 

Clarified. 

Clairce 
or Syrup 

Filter-press 

Juice. 

Natal.. 

. 6-4 

.. 36 .. 

6-9 . 

6-4 .. 

6-2 (no P,0») 

.. 7*6 

Mauritius., 

. 6*8 

.. 38 .. 

7*0 , 

.. 6-7 .. 

6-6 (noP.O,) 

.. 7-9 


On the whole the juices carried are more acid in Natal than in Mauritius. The 
volume and rate of settling of the “ raiids ” depend on the pll» If in Natal the 
juice after sulphuring were limed back any further than pH 7, the muds would 
take very much longer to settle. Yet in Mauritius I have seen factories liming 
back to pH 7*4. It is impossible to state definitely once and for all the best pH 
to work the juices, since the nature of the impurities in the juice varies much in 
different countries.^ However, a good operator at the liming tanks can keej) the 
pH of the juice within narrow limits by noting the separation of the precipitate 
when the juice is poured into a small bottle. This is the method universally 
employed in Mauritius, and I have found a remarkable constancy in the pH of 
the juices of those factories which I have visited more than once. 

There are present in cane juice ceitain substances such as proteins, amino- 
acids and amides, phosphates, and organic acid salts which are termed buffers.” 
These substances tend to oppose stronger acids and prevent them from dissociating, 
and thus the hydrogen-ion concentration in the presence of buffers is lower than 
ill their absence. The buffer action of juices varies considerably and is much 
greater with raw than with clarified juices. On heating the limed juice albumin 
is coagulated and the juice becomes less buffered ; consequently the acid in the 
juice dissociates more easily and the hydrogen-ion concentration rises, which 
means a loweVed pH. The pH of the clarified juice is nearly always lower than 
the limed j uice. 

One can get some idea of the different buffer contents of cane juices, etc., by 
comparing the pH and the total acidity as determined by titration with caustic 


alkali using phenolphthalein as indicator. 

The following figures were obtained 

in Natal;— 

Juice. 

pH. 

Acidity in c.c s of N/10 NaOH, 
neutralized by 10 c c. of juice, etc. 

Siilphilation A, clarified 

6-3 

1-60 

Sulphitatiou B, clarified.. 

Carbonatation, clarified 

6-3 

1 10 

6*3 

0-60 

Uefinery char-filtered, water-white 
liquor . 

6-3 

.. 0-07 


The most buffered” juice is that of sulphitatiou while the water-white 
char-filtered liquor is scarcely buffered” at all. 


1 /. AJ., im 88. 

’Brbwbtbr and Rainbs {loc elt ) recommend for Louisiana Juices to sulphur and lime 
back to pH 7U Under these conditions Walton (/.5.J., 1984,312) finds little, If any, inversion. 
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Mauritian Pen Manure.’ 

By Professor P HARDY. M.A. 

There is no need to extol the many virtues of pen manure, or to reiterate 
the need of its greater employment in tropical agricultural practice. The main 
problem that confronts the planter in these days of mechanical tillage is how to 
manufacture larger quantities of pen manure with diminishing numbeis of farm 
animals. 

Bacterial transformations in the making of pen manure .—It is well known that 
pen manure consists of two main components, animal excretions and litter. Of 
the former, urine is by far the more important. It not only contains compounds 
of immediate fertilizing value, but also furnishes nitrogen to the organisms that 
bring about the decomposition of the cellulose of the litter into brown humus- 
like substances. Much of our knowledge of the cellulose-decomposing organisms 
is due to the researches of Dr, Hutchinson and his co-workers at Bothamsted. 
These investigators have demonstrated that four main factors control the rapid 
multiplication of the more effective bacteria capable of decomposing cellulose. 
These factois are: (1) An adequate supply of air; (2) an adequate supply of 
moisture; (3) a sufficiency of inorganic, or simple organic, nitrogen compounds; 
and (4) the absence of certain specific toxins, such as reducing sugars and higher 
organic nitrogen compounds. In the absence of an adequate nitrogen supply, 
however, it is interesting to note that deficiencies may be made up by the activity 
of certain nitrogen-fixing bacteria which can thiive on the first-formed decom¬ 
position products of cellulose, provided these products include readily oxidizable 
substances. Thus the nitrogen-fixing bacteria may woik in conjunction with 
the cellulose-decomposing organisms, and thereby augment the initial supply of 
suitable nitrogenous material in the medium. 

Artificial and Maimtumpen manure .—A natural outcome of the investigations 
of the Bothamsted workers was the formulation of a method for making artificial 
farmyaid manure by treating straw with water, ammonium sulphate and finely 
ground limestone. This process has recently been patented, and its application 
will probably greatly aid in solving the problem of maintaining the humus supply 
of cultivated soils. In quite another connexion, yet closely related to this 
subject, the Bothamsted researches have fully confirmed the soundness of a 
practice advocated many years ago by certain planters in Mauritius, whereby the 
output of pen manure on sugar cane estates may largely be increased. Briefly, 
the practice consists in spreading machine-cut cane trash, heibage, or bush to a 
depth of 2 ft. on the floor of a covered pen. Cattle are turned into the pen daily 
for a fortnight. At the end of this period, the urine-soaked litter is transferred 
to a pit whose floor and sides are composed of concrete or stone. In the pit, the 
moist material must not be stacked too loosely, else excessive decomposition, 
leading to **fire fang,’^ may occur. Nor must it be packed too tightly, for 
exclusion of air may result in the formation of a sort of silage, owing to the 
development of an undesirable type of bacterial activity. The pen is afterwards 
again spread with cut litter, and the cycle repeated. When the contents of the 
pit have broken down propeily, the manure is carted to the fields for spreading, 
or suitably stored until needed. The changes that go on in pen and pit are 
probably somewhat as follows. The simpler nitrogenous compounds present in 
urine, chiefly urea, are either immediately utilized^ by cellulose-decomposing 
organisms naturally present in small numbers on the litter, or are quickly ren¬ 
dered available by conversion into ammonium compounds by fermentation. The 
^ Reproduced from Tropical AgricttlUure, Vol. 1, No, 8, 116-118. 
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orgauiflms break down some of the cellulose of the litter, and thereby produce a 
suitable medium for the growth of nitrogen-fixiug bacteria. These furnish simple 
nitrogenous compounds which quickly augment the nitrogen supply ol the original 
medium, and allow of the further multiplication of the cellulose-destroying 
organisms. The process is therefore cumulative, and eventually the greater part 
of the litter is changed into humus. The end product is not only in a very 
suitable form for application to the land, but it also contains much greater 
amounts of nitrogen than can be accounted for by the relatively small quantity 
of mine originally present in it, because the nitrogen-fixing bacteria have also 
ad^d their share of acquired nitrogen to it. 

Advantages and disadvantages of the Mauritius method ,—The chief obvious 
advantage of the Mauritius method for making pen manure is that much laiger 
quantities of cellulosic material can be converted into manure by the penning of 
a limited number of animals, than is possible when the customary process of 
preparing pen manure is practised. Moreover, the Mauritius method may be 
adapted to the conversion into manure of widely diverse kinds of cellulosic 
material, such as straw, trash, grass, roughage, bush, and possibly even bagasse. 
Strictly aerobic and properly moist conditions must be maintained, however, for 
the method to prove successful. Its most seiious disadvantages are the high 
initial cost of the trash cutter, pen and pit, and the expense of handling the 
manure during its preparation. On small estates, or under systems of very 
intensive cultivation, the Mauritius method may not, of course, be practicable, 
because it may not be worth while to use valuable land for producing the requisite 
material for litter. 

A Mauritius pen %n Trinidad ,—Through the courtesy of the Manager of the 
Ste. Madeleine Sugar Company, the wiiter is able to present the following data 
relating to a large-scale experiment carried out at Cedar Hill Estate, Trinidad. 
The plan of adopting the Mauritius system for increasing the supply of pen 
manure to the sugar cane lands of the Company was suggested in 1923 by Mr. G. 
A. Jones, Agronomist in charge of Field Experiments. The pen is 100 ft. long 
by 30 ft. wide. It is divided into two equal compartments. Alongside the pen, 
and running its whole length, is a pit, 20 ft. wide and 6 ft. deep. A low wall 
surrounds both pen and pit. The fioor and wall are made of concrete, and the 
whole is sheltered by a galvanized iron roof. A trash cutter and blower-elevator, 
driven by an oil engine, are suitably housed in a small shed adjacent to the pit. 
In operation, one of the compartments of the pen is initially filled to a depth of 
3 ft. with finely chopped litter. It is generally not necessary to add water to the 
litter, but provision is made for a water supply to be used when bagasse is mixed 
with the litter, and during dry months when vegetation is parched. Cattle 
(20 head) are turned into this compartment daily for 14 days, litter being added 
each day. The second compartment of the pen is then put into commission, and 
the stock turned into it, whilst the contents of the first are transfeired to the pit. 
By this plan, 2000 tons of manure can be made per annum by 20 head of stock, 
or 100 tons per annum per head. By the ordinary method of preparing pen 
manure, only 20 tons can be made per annum per head, so that the Mauritius 
method is five times the more productive, under the conditions of this particular 
experiment. It is not necessary here to record the cost of cutting and carting 
trash and grass for litter, and of emptying the pen. The Manager of Cedar Hill 
Estate, Mr. E. E. Fabien, is convinced that, if a sufficient quantity of grass or 
other vegetation suitable for conversion into manure, can 1)6 grown on waste lauds 
bordeiing railway lines, the Mauritius system will provide him with enough pen 
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manure to apply to ratoons, as well as to plant oanes. Formerly it was difficult 
to get sufficient material even for manuring plant canes alone. Furthermore, the 
new method will permit substantial ieductions in the necessary quantity of stock, 
and it is expected that it will largely reduce the cost per ton of sugar cane 
produced. 

As regards the comparative fertilizer value of pen manure made by the 
Mauritius method, the results of analyses performed by the writer and recorded 

Nitrogen 
as 


Sample. 


A 

B 

C 


Mois¬ 
ture. 
Per cent. 

. 74-2 , 

. 780 
. 77*0 


Average English 

farmyard manure 


}76-0 


Ash 

Per cent 

. 7 - 9 * 

. 3-8 

. 4-3 

6-0 


Organic 
mattei. 
Per cent. 

. 17*9 

.. 18-2 
18 7 

.. 18 0 


Soluble 
liuinus t 
Per cent. 

. 12 0 
12*3 
14*0 


Total 
Nitrogen, 
Per cent. 

. 0-184 

. 0-216 
. 0*220 

0*620 


Ammonia. 
Per cent. 

. 0*005 

. 0 002 
. 0*0025 

, 0*020 


in the accompanying table, furnish sufficient evidence to prove that it may differ 
but little from, and may be even superior to, pen manure prepared in the usual 
manner. The material analysed was obtained by the method of sub-sampling 
from three 80-lb. samples of manure obtained from (A) an ordinary covered pen, 
in which fodder and bedding had been ti am pled by stock for thiee mouths, (B) 
one of the compartments of the Mauritius pen after three weeks trampling, and 
{0) the pit, where manure similar to (B) had been allowed to decompose for an 
additional ten days. 

It should be noted that sample A differed from the others in being coarse and 
long in texture. One of the main factors for success in the Mauiitius method is 
a compaiatively fine texture in the pen litter. This enables it to take up and to 
distribute the urine of the animals that trample it, and thus to induce uuifonn 
decomposition throughout the mass. In conclusion it may be stated that one 
week’s storing in the pit usually suffices for the production of a satisfactory 
manure. The mateiial should then be spread at once, or piled in heaps until 
needed. To prevent “ fire fang,” and to minimize wasteful decomposition, the 
manure store-heap should be compacted during its formation by passing the carts 
across it. The heap may further be protected by covering it with a layer of soil, 
and by erecting over it a rough shed to shelter it from rain. 


An extension of the railway in Zululand, in a new district known as the Hluhluwe 
Uiver area, is expected to produce an addition to the sugar cane areas of at least 10,000 acres. 

The American sugar beet crop for 1924-25 is expected to be the largest on record. 
Final figures arc not yet available but estimates early in Januar> put it at some 982,200 
long tons, the previous highest total was that of 1920-21 when 972,340 tons of sugar was 
obtained. The million long ton mark is thus almost within reach. 

R. 8. Oarpbntbr, Manager of the Caribbean Sugar Co., Manopla, Cuba, has ordered 
a machine for fighting cane fires in the shape of an auto-truck provided with a 1200 gall, 
tank and a pump capable of delivery of a stream of water at a pressure of 600 lbs. at the 
nozzle, this being operated directly from the shaft of the truck engine.^ A hose, 100 ft. 
long, and a specially designed nozzle, 6 ft. long, complete (in the main) the equipment, 
the theory ox which is that a small amount of water delivered under high pressure will 
•execute the same work in putting out a fire as a heavy solid stream under lower pressure. 
The pumping apparatus consumes 10 gall, of water per min. and throws it 150 ft., and 
trials are stated to have proved the machine to be eminently successful. 

* Containing extraneous clay, 2*7 per cent, 
t Determined by Piettre’s method of extracting humus with ttoillng pyridine 
iXa. Planner, 1924, 73, No. 20, 392. ^ 





The Role of Colloids in Cane Sugair Manufacture.' 

By B. O. W. PARNELL, 

Ohemlst. British Empire Sugar Research Association. 


The separation of the colloids in cane juices and molasses can readily be 
effected by diffusion (dialysis) through a membrane of collodion. In this way 
we can isolate the following colloidal constituents® :—*(«) Protein (chiefly albumin); 
(6) pentosan (one of the cane gums); (c) pectin; (rf) wax; (<*) tannin ; (/) mineral 
matter (chiefly silica, also small quantities of lime, iron and alumina oxides). 

There is much to be learned concerning the behaviour of these colloids in the 
diff^ent methods of clarification. 

Albumin is partly coagulated on heating to 80-90^^0., and more completely 
by heating at pH 5 than a.t pH 1,^ The same applies to the colloidal silica which 
Muller^ has shown is not precipitated by liming the juice cold and afterwards 
boiling. Only by first heating the raw juice above 100®C., and then liming, is 
this colloidal organic compound of silica precipitated, a juice of great limpidity 
resulting. Bird^ has recently put Muller’s claims to practice in Demerara 
where raw sugar is exclusively made and very successful results have been 
obtained. Certainly hot lime defecation would seem superioi to the usual system 
both from the point of view of silica and albumin However, it seems difficult to 
combine hot defecation with sulphitation. 

The pectin in the juice is precipitated in the form of calcium pectate if lime 
be added to the juice up to about pH 8.® However, in many cases this is not 
possible. 

The pentosan does not seem to be removed by lime alone, but in both sulphi¬ 
tation and carbonatation it is partially removed by adsorption on the granular 
precipitates of calcium sulphite and carbonate. The same applies to the taunin» 
the ferric salt of which, according to Zerban,^ principally accounts for the colour 
of cane juices. 

The question of wax has recently received much attention in Hawaii by 
He has shown that the wax is the cause of the poor filtrability of 
Hawaiian raw sugars, and that if there is not sufficient phosphoric acid in the 
juice, clarification by lime is impossible. Walker states that a crusher juice 
containing less than 0*03 per cent, of PjO, usually will not clarify properly, and 
the remedy lies in adding phosphoric acid. It seems as if the wax is adsorbed by 
the calcium phosphate, together with many other colloids. 

In general, sulphitation seems to remove more colloids than ordinary lime 
defecation, while carbonatation removes a still greater quantity. 

I have determined the amount of colloids in different molasses, both m 
Trinidad and Natal as well as Mauritius. The following table shows some figures 
which can be regarded as average:— 


nature of molasses. per cent. Molasses. 

Trinidad defecation. 1*6 

Natal sulpho-defecation. 1*0 

Natal carbonatation. 0*6 

Hanritius sulpho-defecation. 0*6 


There is much less oolloidal matter in the juioes of Mauritius than in those 
of Natal, especially in regard to wax, albumin and silica. From a few 


Y Summary of a leoture deUvered before the Sooi6t6 des Chlmistes Jdaurltius, In October, 1024. 
• 19S1, 420. * 1934, m. « J.K/., 1931, 579. 

t 1938, 858, and LouUiana Planier, voL 09, p. 61. 

® 480. 7 loutHana Bulletin, No. 165, 1919. ® 18J„ 1934, 366. 
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analyses I have made here (Mauritius) I find that over 80 per cent, of the colloids 
are removed during clarification. 

When one remembers that clarification, viscosity and colour of sugar 
products are intimately connected with the colloids of the juice, and that these 
colloids again have properties which are changed at different concentrations of 
hydrogen-ion, the Sugar Besearch Association needs no excuse for devoting much 
time to studying the cane colloids in order to attain a fuller knowledge of these 
substances and their r61e in the process of manufacture. 


Philippine Centrals: Annual Synopsis of Mill Data 

for 1923-24.^ 

By E. T WESTLEY 
General Remarks. 

Data from 16 factories have been available, the production of which repre¬ 
sents about 90 per cent, of the total Philippine ceiitiifugal sugar production. 

All factory results in this leport are based on gross cane, and as the methods 
used in determining the per cent, sucrose in the different factoiies vary consider¬ 
ably, per cent, polarization in cane is used in most calculations. 

Necessity of uniformity .—In examining the returns received from the different 
factoiies the writer has come to the conclusion that this synopsis cannot be 
used for a strict comparison of the results obtained in all these mills. The 
methods used in arriving at, and reporting, the different figures vary too much. 
Without going into detail a few points may be bi ought out. Fibre per cent, 
cane is reported in very different ways and is in most cases far from fibre per 
cent, gross cane. In the writer’s opinion fibre per cent, gross cane should be 
reported as “ Fibre in Clean Cane, and Fibre in Trash per cent, on Gross Cane.” 
The method used in determining per cent, sucrose in the various products varies 
considerably and so do the results obtained*; some use the H.C.A. method; one 
Steuerwald’s; others Walker’s simplified inversion method, etc. Some factories 
have also corrected the weight of mixed juice by deducting weight of suspended 
solids. 

Petree-Dorr process .—The two factories operating under the Petree-Dorr 
process during the last season represent about 14 per cent, of the total production 
covered in this report. This makes comparison with formei yeais difficult, and 
also makes it difficult to compare these factories this year with other factories, 
since all undetermined losses up to the point of weighing the clarified juice aie 
not taken into consideration. That there are liable to be considerable losses due 
to inversion in the Petiee-Dorr process of clarification is very likely, as the writer 
understands the juice remains for four hours or more in the Dorr clarifier. There 
are also bound to be inversion losses due to the returning of the mud juice to the 
mill, as some of this juice no doubt keeps on circulating for a considerable time. 
For the reasons just mentioned the writer feels safe in stating that the factories 
operating the Petree-Dorr process report a lower loss and better recovery than 
they actually had, due to the method of chemical control. 

Loss in shipping, —In the writer’s opinion it is of just as great importance 
to make a good keeping grade of sugar, and to weigh and pack it correctly, as it 

1 Report of the Committee on Annual Synopsis of Mill Data, presented to the Second 
Annual Convention of the Philippine Sugar Association. > i.NJ, 1934, 613. 
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is to get a high extraction at the mill and a low waste molasses, perhaps more so. 
Because if the actual weight of the sugar is less than the recorded weight one 
pays more for bags, freight and shipping charges than is necessary. There is 
bound to be a loss in weight due to leakage and drying out of the sugar en route 
under the present method of shipping sugar. But the increase in polarization 
between the P.I. and the TJ.S.A. should almost offset this, so that the amount of 
polarization shipped and sold should agi'ee fairly closely in the case of a properly 
made sugar. A factory showing a high recovery in this synopsis, but with big 
losses between factoiy and refinery, may not have as high a recovery of sugar 
paid for as a factory with a lower factory recovery but with very small, if any, 
losssM route. After all it is the recovery paid for that counts, not the recoveiy 
reported at the factory. The writer would recommend that for a final comparison 
of the different factories the tons polarization paid for be used instead of the tons 
polarization reported bagged. The standing of the different factories would then 
be very different from the standing according to this synopsis. 

Quality of cone.—The quality of the cane for 1923-24 was not as good as in 

1922- 23, but better than in the 1921-22 season. Negros as in former years has by 
far the better cane. For 1923-24 on Negros the average from one ton of cane is 
128 kilos sugar; on Luzon 107 kilos; and on Mindoro lOd kilos. Mindoro has 
the highest per cent, fibre. 

Milling. 

For the 1923-24 season 91*04 is the average extraction. This is not as good 
as in 1922-23, when it was 94*51, but better than the 93*39 in 1921-22. Only one 
factory reports over 96 extraction this last season against three during the 1922-23 
season. The average per cent, polarization in bagasse was 3*39 or 0*08 higher 
this season than in 1922-23. There was also 0 07 increase in moisture in 1923-24 
over 1922-23. From these figures one would reason that the mill work was not 
as good in 1923-24 as during 1922-23, but when we take into consideration that 
the tonnage fibre ratio was 2*26 higher, and the per cent, dilution was 6*18 less in 

1923- 24 than in 1922-23, it will be seen that the mills on an average did better 
work in 1923-21 than in 1922-23. That this year’s figures include two factories 
using the Petree-Dorr process, and that also this year the extraction is figured on 
per cent, polarization in gross cane against former years’ mixture of polarization, 
sucrose, gross and net cane, should also be remembered, these factors making the 
figures not strictly comparable. But it is safe to say, taking everything into 
consideration, that this year’s milling work was better than any previous year. 

Boiling-Hotjsb Work. 

Clarification ,—The average clarification was better last season than during 
the two previous years, judging by the increase in purity from mixed juice to 
syrup. Excluding the two Petree-Dorr factories, the average increase was 1*57 
against 1*13 in 1922-23, and 1*38 in 1921-22. No factories reported decreases in 
purity from mixed juice to syrup during the 1923-24 season. In 1922-23 one 
factory and in 1921-22 three factories reported decreases. 

Although the olarifioation was better last season than in former years, theie 
is room for improvement in most factories. Good olarifioation will give easier 
worked low grades, higher recoveries, better keeping, and refining sugars. Some 
factories no doubt were forced to underlime due to limited settling and press 
capacity. But the proper amount of lime to use undei; Philippine conditions 
eeems to be a point yet to be settled. 
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Filtration. —The average polarization per cent, press-cake was 3*71 and the 
moisture was 65*69 in 1923-24. This again is better than in any previous year. 
Taking into consideration that most of the factories were mnning over capacity, 
the mud-press work must be considered a great improvement over that of former 
years. 

Evaporation. —^The syrup Bnx averaged 63*29 during 1923-24, the highest 
average yet reported. The rate of evaporation remained about the same, however, 
due to a higher mixed juice Brix in 1923-24 than formerly. 

The writer feels suie that most factories have actually more entrainment than 
they think they have. His findings are that the rate of entrainment varies greatly, 
at times very small, and then all of a sudden high for a short period. Either a 
sudden variation of vacuum in the last cell had taken place or the diffeience 
between the vacuum of the last cell and the pieceding cell was too great. Another 
cause was that when the flow of the juice thiough the evaporator was not even, 
the last cell had been given a big shot of fairly light juice. Great care must be 
used when starting up the evaporator, or heavy entrainment losses may result. 
Pans too are liable to ontiaiii heavily at times, especially if water is taken 111 
when the pan is pretty full. The writer would recommend that samples be taken 
regularly fiom all water legs, analysed, and reported just like any other material 
in the factory. Entrainment should have a place on all repoits just like mixed 
juice. Occasional samples at irregular peiiods are liable to give misleading 
infoimation. 

Commercial saqar. —The aveiage polarization is about the same this year as 
last, being 96*39 against 96 4 dining the 1922-23 season. The moistuio has 
dropped from 1*01 per cent, in 1922-23 to 0 93 per cent, in 1923-24. This is a 
marked improvement but further lowering of the moistuie content is desirable. 

Low grade work --38*44 is the aveiage gravity purity of waste molasses for 
1923-24 This is the lowest average yet on record. But there is still room for 
great improvement, and the wiitoi expects to see the average gravity purity of 
waste molasses down to 36*00 before very long. 

Itecouerg — Mr. H. J. Carsten has compiled a table showing the standing of 
factories uccoiding to tlie over-all recoveiy. He uses these figures : — 

First Expressed Juice Analysis and an Assumed Molasses Factor *. 

Gravity Purity of Molasses 
100—Gravity Purity of Molasses. 

In his table a gravity purity of 36 has been used in all cases giving a molasses 
factor of 0 5625. From these he figures the theoretical piculs of sugai per ton 
of cane, eliminating all losses except those resulting fiom a waste molasses 
36® gravity purity in the following way *.— 

Non-sugar in first expressed juice times molasses factor equals per cent, 
polarization lost crusher j nice. Per cent, polarization lost crusher juice subtracted 
from polarization crusher juice equals available per cent, polarization crusher 
juice. Available per cent, polarization crusher juice times 10 divided by 63*25 
kilos (one picul) gives the assumed theoretical piculs polarization per ton cane. 

■ A2 ..H ?:? — =: per cent, recovery on theoretical. 

Theoretical 

The writer realizes fully that the methods used' in compiling such data for 
comparing factory results are not beyond criticism, Factories ha-»^e different 
kinds of crushers, also different settings and loads on same. Per cent, fibre in 
cane varies also, so the first expressed juice extraction will differ. On the other 
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hand, this table will eliminate any error in determining extraction, weight and 
analysis of mixed juice, weights and analysis of mud and waste molasses, etc. 
When everything is considered, it is as fair as any other method that could 
be devised. 

Then taking the average over all recovery for all thefactoiies, we find this to 
be slightly better in 1923-24 than in 1922-23. Average polarization in sugar per 
100 polarization in cane is 85 67 in 1923-24 and 85-54 in 1922-23. 

General Comments. 

SSeven factories report a total stoppage of less than 100 hours. By dividing 
the total sugar produced by the total giinding hours of all the factoiies we find 
an average of 6-48 tons sugar per hour for 1923-24. Treating the figuies for 
1922-23 in the same way we find the aveiuge for that year to be 6‘19, while 
figures for 1921-22 show an average of 5 (55 tons sugar per gi Hiding houi. If we 
use the total operating time, that is, add the time stojiped due to there being no 
cane and stoppages due to repairs, etc., in the factory to the total grinding time, 
we find an average of 5*35 tons of sugar produced per hour total time in 1923-24 
and 4-28 tons in 1922-23. 

A few comparisons of our figures with data fiom Hawaii and Java might be 
of interest. 


Cane: 

inva 

llau an 
192a 

Philippines 

1924 

Per cent. Polarization .. 

13-Ob . 

12 78 

13-45 

It Fibre. 

13*14 

12*82 

.. 11*43 

Bagasse : 




Per cent. Polarization .. 

3*75 

1*65 

3.39 

Moisture. 

46*49 

. 41 56 

.. 47*40 

Extraction. 

Press Cake; 

92 23 

. 97*23 

94*04 

Per cent. Polarization .. 

3*20 . 

2*31 

3*71 

Loss on 100 Polarization in Cane : 




Bagasse . 

7 77 . 

2*77 

5*96 

Press Cake. 

0 69 

0*40 

0 46 

Molasses (Sucrose) 

6*09 

7*68 

7*52 

Undetermined . 

2 35 . 

0.48 

.. 0*40 

'I’otal .. 

16-90 

11*23 

14*33 


Of the three countries, it will be seen that the Philippines has the highest 
per cent, polarization in cane and the lowest fibre. In milling we rank second, 
also in losses. The average quality ratio in Hawaii for the 1923 crop was 8*573, 
the actual tons required weie 8*556. The average Philippine quality ratio and 
the actual for the three last crops are as follows: 



Quality 

Tons Cane 

Differ¬ 


Ratio 

Required 

ence 

1921-22.. 

.... 8*63 .. 

.. 9*08 .... 

0*40 

1922-23 .. 

.. 8*04 

.. 8*14 

0*10 

1923-24.. 

.... 8*16 .. 

.. 8*36 .... 

0*21 


As regards the quality of the cane we are better off than Java and Hawaii 
and the recovery compares favourably with these countries. Now, if we only 
could compare as favourably in regard to tons cane per hectare! But that is 
another problem. 


Invertaae is now befog used industrially in the XJ.S. for the production of invert 
sugar, the cost of its application being stated as 0*6-1 *0 cent per gall, of S 3 rrup. 
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The Cuban Sugar Crop, 1924-'25. 

From our Havana Oorrespondent. 


The Bugar crop of Cuba for the 1924-26 season is now well under way. Two 
or three factories started up at the end of November, and by the end of December 
about eighty-two factories were woiking. In 1923 seventy-six had started by the 
end of December, and in 1922 fifty-five wererepoited woiking. Hence it will be 
seen that sugar making is further ahead this year than in the two previous 
ones. 

This early start achieved by so many factories is due to the large amount of 
cane there is to grind. The growing season was such a favourable one, especially 
at the start when much planting was carried out, and good rams have continued 
to a late date, so that to-day Cuba has under cane its greatest area and greatest 
tonnage, and many factories will have all they can do to take off their ciops. 

The long continued rainy season, however, has had the effect of keeping the 
cane in a growing state, and we find at the beginning of the crop that the cane is 
not mature, and that the sucrose content is very low. The weather has been very 
mild for this season of the year, and cold weathei is greatly needed to mature the 
cane. Should the mild weather continue far into the harvesting season, the sucrose 
in the cane will increase but slowly, and the yields in the factories will accordingly 
be affected. 

So far reports are that factory yields are very low, and they are likely to 
continue low for some time; and this fact will have a big influence on the final 
output of the Cuban factories. Various estimates of the crop have been published, 
running to between 4,500,000 tons and 4,700,000 tons; the latter figure is about 
16 per cent, above the crop ot 1923-24. 

To increase the sugar crop of a country by 16 per cent, in one year, when the 
previous crop was a record one in itself, is ceitainly asking the country to do an 
almost impossible feat, except under the most favourable conditions of labour, 
finance, and weather. Therefiire we cannot take those high estimates of Cuba’s crop 
seriously, but we do maintain that the present crop will far exceed the past one. 

As mentioned above, reports from the factories grinding show a very low 
yield, and the weather continues too mild to bring about a rapid increase of sucrose 
in the cane, but notwithstanding that, we know that the tonnage of cane to be 
harvested this season is very much heavier than that of the previous season. 
Taking all that into consideration, we would put our estimate of Cuba’s crop at 
4,300,000 tons of sugar, which is 6*12 per cent, over last year’s figures. 

There have been strikes of the labourers on several of the factories and plan¬ 
tations. These disturbances were brought about by agitators, mostly Spaniards, 
and not by the Cuban element. They did not last long, and although there ma^' 
be a few recurrences in odd spots, we do not expect any large organized strike, 
and we look forward to the harvesting of the cane and the manufacture of sugar 
settling down to a normal march, and to all factories working within the next two 
or three weeks. 

8th January, 1925. _ _^ 

The receipts at Cuban porta, according to Guma & Mkjsb, for the month ending 
December Slat last amounted to 81,573 long tons, as compared with 32,233 tons in 1923, 
and 77,778 tons in 1922. 
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The Suiiar Trade in India during the Official 
Year 1923*24. 

By WYNNE SA'SfER. Secretary, Sugar Bureau. 

The fall in the import trade of sugar m India witnessed during the year 
1922-23 was also observed during the year under review in spite of the fact that 
the year commenced with light stocks of sugar in India. High prices due to the 
decreased production of sugar in Cuba, which amounted to only 3,602,910 tons in 
191^2-23 as compared with the 3,996,387 tons in 1921-22, together with the 
uncertainty of the markets, caused the merchants to follow a strict hand to mouth 
policy of purchasing the sugar throughout the year. It should however not be 
forgotten that the increase in the production of raw sugar {gnr) in India during 
the season 1922-23 as compared with the previous season amounted to 420,700 
tons with the result that the prices of gnr were very low during the year 1923-24 
when it was available for sale, and thus more gnr entered into consumption in 
India where sugar in noimal times would have been used. 

Gur» —India’s production of cane and palm r/#<r(raw sugar) duiing the season 
1922-23 (April-March), the major part of which became available foi consumption 
in the earlier part of the year, amounted to 2,953,200 tons against 2,532,500 tons 
in the previous year, while the quantity of gnr or jaggery which will be available 
f(»r consumption and refining during the year 1924-25 amounted to 3,103,000 tons. 
It will thus be seen that the increase in the production of jaggery amounting to 
420,700 tons, combined with the prospect of an equally good crop next season, kept 
the prices of gnr very low throughout the year under review and considerably 
affected the importation of foreign refined sugar in India. India also imported 
from the countries situated on her borders 622 tons of unrefined sugar, i.e. gur^ as 
compared with 524 tons in 1922-23. A very small portion of the total output of 
gnr or jaggery is usually exported by sea mostly from Madras Presidency to the 
United Kingdom, Oeylon and neighbouring countries. The exports of gnr by sea 
during the year under review however showed a considerable increase, amounting 
to not less than 36,325 tons valued at Rs. 85,81,119 as compared with 2479 tons 
valued at Rs. 5,82,282 during the year 1922-23, which was mostly due to the lower 
prices of jaggery ruling during the year as compared with other raw sugars offering 
in foreign markets, principally the United Kingdom. The exports of gnr by land 
during the year aggregated only 5513 tons valued at Rs.. 12,86,990 against 8730 
tons valued at Rs. 28,26,319 last year. 

Refined sugar ,—Five more modern factories and refineries situated at Bhatni 
and Unao in the United Provinces, at Pacharukhi and Buxar in Bihar and at 
Musulipatam in Madras Presidency began to work during the year. Against 
these additions it must be mentioned that three refineries did not work during the 
season. India manufactured 74,050 tons of refined sugar in her 31 modern 
factories and refineries which worked during the season 1922-23. This sugar 
became available for consumption during the year under review. Although the 
factories situated in the United Provinces were able to obtain an increased supply 
of raw material, both cane mi gnr, and were able to turn out a larger quantity of 
sugar during the season, those situated in Bihar were unable to obtain adequate 
supplies of cane and the totel production of refined sugar in India did not show 
any increase in spite of the Urger area under cane during the season. 

1 Abridged from the Indian Trade Journal, Jan. 1936. 
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As regards India’s production of refined sugar by the indigenous process follow¬ 
ed by small establishments which are mostly situated in northern India, it should 
be mentioned that as a result of the low prices of gnr and raft, due to abundant 
supplies which left ample profits to the manufacturers, an impetus was given for 
greater production of sugar. It is theiefore estimated that not less than 60,000 
tons of lefined sugar should have been produced fiom this source as compared with 
40,000 tons last year. 

We thus arrive at a total approximate production of 124,000 tons of sugar 
during 1922-23. A portion of this sugar is exported by sea to Asiatic Turkey 
including Mesopotamia, Persia, Aiabia, Ceylon, and Kenya Colony including 
Zanzibar and Pemba. The exports by sea of both refined and unrefined sugar 
(not gur) to various destinations amounted to 3303 tons, valued at Bs. 9,62,042 as 
compared with 1022 tons, valued at Es. 4,42,092. 

India’s own production of refined sugar is insufficient for her requirements. 
She has therefore to import from abroad, the main sources of supply being Java, 
Mauritius and Continental Euiope. Java contributed over 90 per cent, of the 
total imports of sugar and Continental Europe, principally Austiia, Hungary, 
Czecho-Slovakia and Germany, 7 per cent., while the remaining 3 per cent, was 
divided between Mauritius, China, Egypt, Japan and other countiies. Imports 
from Java including those from the Straits Settlements, which aie the forwarding 
agents of Java sugars, fell fiom 373,700 tons in 1922-23 to 371,200 tons in the year 
under review. Out of this Bengal received 154,500 tons, Bombay 99,600 tons, 
Karachi 87,900 tons, Burma 20,000 tons and Madras 9,200 tons. As regards 
Mauritius the revival of tiado with India noticeable during 1921-22 was short¬ 
lived and as a result of the preference accorded to such colonial sugars in the 
United Kingdom, the quantity of Mauritius sugar imported in India fell from 
61,600 tons in 1921-22 to 31,400 tons in 1922-23 while quite an insignificant 
quantity of 1300 tons was imported during the year under review. Against this, 
however, may be noted the ooiisidei able revival of trade in beet sugar from 
Continental Europe, no less than 29,680 tons valued at Rs. 1,13,34,936 having 
been imported during the yeai, as against 16,593 tons valued at Es. 67,95,453 last 
year. With the rapid recovery of the beet sugar industry now taking place in 
Europe it is anticipated that more and inoie sugar will be offered to India in the 
very near future. Out of the total quantity of beet sugar imported in India, 
Bombay took 21,545 tons, Karachi 7,622 tons, Bengal 500 tons and Madras 13 tons. 
It is interesting to note that the United States of America which supplied 10,300 
tons of sugar during 1922-23, furnished only 200 tons of unrefined sugar i.e., 
glucose or corn syrup during the year under review. 

The table below shows India’s imports of sugar during the pre-war year 
1913-14 and for the four yea is 1920-21 to 1923-24. 

All these sugars are, however, not consumed within the country but a part is 
re-exported by sea and laud to foreign countries. The re-exports by sea of foreign 
refined sugar showed a considerable fall in 1923-24 due to the fact that most of 
the countries which used to get these sugars from India reduced their offtake. 
This is especially noticed in the case of the United Kingdom, Mesopotamia and 
Persia. The total re-exports of refined sugar during the year amounted to 35,801 
tons valued at Es. 1,60,67,101 against 62,962 tons valued at Es. 2,62,35,348 in 
1922-23 and 32,595 tons valued at Es. 1,70,34,496 in 1921-22. It may here be 
mentioned that the decrease in re-exports of refined sugar amounting to about 
27,000 tons partly made good the decrease in the importation of sugL.r by nearly 
31,000 tons during the year under review as compared with the previous year. 



Febkuahy] 


The International Sugar Journal. 


[1926. 


Tahh 1. 


ImForU of Sugar 16 Dutch Standard and Above and 15 Dutch Standard and Below, 

1913-14 

(Pre-war 

year). 1930-21. 1931-32, 1922-23. 1923-34. 

Tods. Tons. Tons Tons. Tons. 

Java . 

683,000 . 

. 201,600 .. 

623,300 

. 371,100 .. 

368,300 

Mauritius.. 

139,600 . 

. 11,600 .. 

61,600 

. 81,400 .. 

1,300 

Straits Settlements 
China (includingHong- 

2,900 

9,000 .. 

6,100 

. 2,600 .. 

2,900 

kong) .. .. 

1,500 . 

6,900 .. 

4,400 

4,400 .. 

6,800 

1 Bgypt . 

100 . 

. 4,200 .. 

200 

. 1,000 .. 

700 

'Japan 

100 . 

100 .. 

600 

100 .. 

700 

Germany. 

700 . 

100 . 

100 

. 9,000 .. 

6,100 

Austria-Hungary 

74,000 . 

— 

— 

— 

17,800 

Netherlands .. .. 

— 

1,600 .. 

2,000 

. 2,900 .. 

300 

Belgium . 

— 

1,600 .. 

12,800 

. 4,900 .. 

2,100 

United States. 

— 

200 . 

2,800 

. 10,300 .. 

200 

Other countries .. 

1,100 . 

1,000 .. 

4,700 , 

. 4,700 .. 

7,000 

Total (all countrieH) 

803,000 . 

. 236,900 

717,600 

. 412,400 .. 

411,600 

Value {Be. tn lakhs) 

14,29 . 

16,9Q .. 

26,78 

. 14,85 .. 

14,78 


The stocks at the principal ports of Calcutta, Bombay and Karachi ou the 
1st April, 1923, amounted to 68,500 tons, while on the 31 st Maich, 1924, they 
approximated 27,368 tons. 

Summarizing the position we find that there were 528,071 tons of white and 
brown sugar available in India for consumption during the year. 


The Sugar Industry in Brazil. 

(Department of Overseas Trade Report.) 


Fernamhueo .—Owing to drought during the growing season the last sugar crop was 
very much curtailed. It yielded some 166,000 tons of sugar Of this amount 51,069 tons 
were exported, as follows :— 


Great Biitain . 


Tons 

27,709 

New York . 

.. ' ... 

11,400 

Uruguay 


6,300 

Argentina 

.. ... 

2,800 

Portugal and Portuguese islands 

. 

2,860 

Total. 


61,069 


The balance, apart from a small stock on hand at the end of August, was shipped to 
Brazilian markets in the usual way. 

Of the foregoing foreign exports more than half had been shipped out of the country 
by the end of 1923, with the result that pnces in Pernambuco rose considerably and 
remained high until May and June, 1924. In July the Federal Government issued a decree 
removing for 60 days the import duties on foreign sugar, in order to enable cheaper sugar 
to come into the Bio market; although it is not certain how much of the special allowance 
of 200,000 bags, or say^ 12«000 ions, has come into Bio under this decree, it is believed 
that at least 3000 tom lieve emved from London and New York. 
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This decree upset the calculations oi the Pernambuco planters, who expected to make 
an early gale to the United Kingdom at the beginning of the coming crop, in order to 
ralorize the balance of their crop. It is felt that the Federal Government does not intend 
to allow sugar prices to rise to the height they reached last crop, and as Pernambuco, 
Alag6as, Bahia and Sorgipe anticipate larger crops in 1924, owing to plentiful rainfalls, 
it is expected that exports to foreign markets will only be made when, with increased 
stocks at exporting centres, local prices reach the level of the New York and London 
markets. 

'rhe profits made by all factories without exception have induced them to improve 
their plant by purchasing more machinery. Most of the orders have gone to the United 
States, apparently for the reason that longer credit and quicker delivery were offered. It 
is expected that, should the rate of exchange improve, more extended orders for new 
machinery and replacements will be placed. 

The coming crop is estimated at between 200,000 and 250,000 tons of sugar, and there 
is no doubt that fully a fifth of this quantity will have to be exported abroad during the 
course of the crop, as soon as stocks in the country have become sufficiently laige to make 
any further Government restrictions unnecessary. 

, Bahta —Only the surplus portion of tho sugar crop is exported, prices in the home 
market being maintained at a level far in excess of world prices Owing to this circum¬ 
stance, BUi^ar planteis and ciushers are still enjoying a period of relative prosperity. The 
new crop is estimated at about 700,000 bags. Practically all the output of the district is 
handled by one fiim, which owns or is interested in several of the largest mills. 


American Commerce Reports.^ 

ThK tSuOAR iNDLbTllY IN MeXICO.® 

Tlie production of sugar in Mexico is probably one of the oldest industries in that 
country, although its most rapid development was attained in the years between 1900 and 
1910, during which time pioduction rose from 75,000 to 100,000 metiic tons After 1910, 
owing to the disturbed condition of the country, produttion declined until the past few 
years, w)i(*n acreage under cultivation m sugar cane was greatly increased and the earlier 
high level in jnoduction has been greatly surpassed. This increase over the 1910 level is 
a significant sign, since the State of Morelos, once the largest siigai-jnoducing State in 
Mexico (with a production of 50,000 metric tons in 1910), docs not enter into present-day 
production at all. All of the 26 large mills in Morelos were totally destioyed during the 
revolution. 

It is estimated that tho total area in Mexico now under cultivation in sugar cane is 
about 95,500 acies. Planting is done from .July to October, and the grinding season 
throughout the sugar districts is fiom December to May, continuing often into the month 
of June. The majority of the more impoitant Mexican sugai haciendas are owned by 
companies or corporations which produce and grind their own cane and buy relatively 
small quantities from other planters. The “ central ** system, as it is known in Cuba and 
certain other sugar-producing countries, does not prevail in Mexico, although near some 
of the large haciendas there are a few planters known as ** colonos,*’ who sell their pro¬ 
duction to the hacienda mill. Most of the large sugar propeities are owned by foreigners, 
Spanish and American capital predominating, while the small sugar properties are owned 
by Mexicans. 

The two largest sugar-producing States in Mexico are Vera Cruz and Sinaloa. The 
largest company in Mexico is located at Los Mochis, in the State of Sinaloa, and the 

second largest is at Potrero, in Vera Cruz Both these companies are American concerns. 

— - - . —— --— -^ — . .— - 

^Culled from “Commerce Kopoits,*' publisliod by the Department of Commerce, 
Washington. In many cases these are abbreviated here. 

* Based on report from Assistant Trade Commissioner II. Bentley Mackenzie. 
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About 80 per cent, of the sugar produced m Mexico is sold within the country. 
Most of the large producers maintain offices or representatives in Mexico City who sell to 
brokers, who, in turn, sell to the wholesalers and jobbers. Shipments are made from the 
mill or from warehouses in various parts of the country to points designated by the 
representative or by the broker to whom the representative sells. 

Sugar from the Sinaloa mills destined for Mexico City and the central Mexican 
market must be shipped in bond through the United States from Nogales, Ariz., to El Paso, 
Tex., and from the latter point to Mexico City and other important markets of the central 
section. Some of the mills secure advances on their sugar from American banks, but to 
obtain these it is usually necessary to hold all stocks in bonded warehouses in El Paso. 

Although Mexico produces more than enough sugar for domestic needs, sugar is 
imparted as well as exported. This is due primalily to price fluctuations in both the 
domestic and the foreign markets and to the fact that in some districts in the northern 
central States near the border it is cheaper to import sugar from the United States than 
from mills in the southern or western parts of Mexico It is also true that a limited 
demand for refined white sugar on the part of the foreign population of the country and 
certain of the Mexicans is met with sugar imported from the United States. 

Only one mill in Mexico produces a completely refined white sugar, and only a few 
produce a “plantation white.” The greater pait of the sugar produced on a commercial 
scale and entering the export trade is “muscovado,” a coarse, brown sugar polarizing at 
96®. This grade finds a ready maiket in Europe, to which destination the larger part of 
the exports are shipped, and is marketed to some extent in the United States for industrial 
purposes. 

Europe is the largest market for Mexican exports of sugar These exports are usually 
shipped to dealers in the United Kingdom for tiansshipment to continental ports. On 
account of the preferential tariff in favour of Cuban sugar in the United States and owing 
to the large supply from the noncontiguous territories and the Philippines, Mexican sugar 
can be sold in the United States only when the market is high These conditions tend to 
restrict Mexican shipments to U.S.ik The refined white sugar produced in Mexico, how¬ 
ever, is of high quality and finds a ready sale on the New York market at any time that 
it is offered. 

The Sugar Producers* Chamber of Mexico, an organization comprising about 85 per 
cent, of the sugar producers in the Republic, has estimated the 1923-24 production of sugar 
at 170,000 metric tons. Owing to the lower sugar prices in Europe and the United States 
during the past season, the volume of sugar exportation from Mexico declined. It is not 
believed, however, that sugar stocks at the end of the present sugar season (about the 
middle of December) will be large. 

The average annual production of molasses in Mexico is about 75,000 metric tons. 
Most of the molasses is produced within the States of Puebla, Vera Cruz, and Sinaloa, the 
remainder of the production being scattered throughout the Republic. There is usually 
available for export from 5,000 to 10,000 tons of the total amount produced, most of which 
is available for shipment from the mills of Vera Cruz and Sinaloa. Most of the production 
at the present time is retained within the country to be worked up into alcohol by the 
sugar-mill owners or by producers of alcohol. 

Molassbs Supply of the Nkihbklands. 

Among the agricultural products raised in the Netherlands, sugar beets have always 
played a significant rdle. The acreage devoted to this culture ranks third, being sur¬ 
passed only by the areas devoted to the growing of oats and rye. In 1923 the area planted 
to sugar beets was 67|497 hectares, compared with 60,300 hectares in 1913. 

Local consumptioa of molasses in the Netherlands may he estimated at 2000 to 4000 
tons a year. Molassae is a by-product which brings a very poor price on the Dutch 
market, owing to the Radtttions of the market. It is sold as cattle feed, although the 
abundance of pastures In the country limits that use. It is^ used to some extent for 
distilling purposes in order to obtain yeast and wood alcohol, and is used at times by 
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spocial factories which extract its sugar by chemical processes. This was done in 1923 
when sugar prices were high enough to justify the expenditure required. 

The exportable surplus of molasses may be roughly estimated at 60,000 metric tons a 
year. Prior to 1923, Belgium, Austria, and Germany were the principal destinations for 
the molasses exports from the Netherlands, while during 1923 and 1924 practically the 
entire quantity was shipped to the United States. 

The exportation is handled entirely by one large company near Ilotterdam, which 
takes care of all business pertaining to the sale and shipment of this product. 

This central sales organization in Delft, near Rotterdam, handles the business in a 
most efficient and practical manner. The product is sold and shipped direct to a large 
company in Liverpool, which sells to the United States, c.i f. American port. No extra 
profit or added commission is made by the Liverpool company, its shaie in the transaction 
being limited to transportation charges. A fleet of tank ships operates regularly 
between Europe and the United States, taking molasses to the United States or bnnging 
back lower grades of the product to be used in h ngland for cattle feed. A sample of every 
shipment of molasses is sent by the Dutch company to the purchaser in the United States 
in order that a check may be made upon the quality and grade upon the arrival of the 
Aotal shipment. The terms of payment are ex-factory, payment upon shipment from 
factory, irrevocable credit to be established at a Netherlands bank. 


British Sugar Subsidy. 

Proposed Rate according to Polarization. 

Katk Phu Cwr 

It Manufactured If Manufactuied IfManufact’d 
Article between 3oth between .'loth between 30th 

Sept, 1921, and Sept, 1928, and Sept, 1931, and 
lstOct,192N lstOct,l9.U 1st Oct, 1934. 


Sugar which when tested bv 

the 

8. 

d 


6. 

d 

8 

d. 

polariscopc indicates a polarization 
exceeding 98®. 

19 

6 0 


13 

0 0 

... 6 

6*0 

Sugar of a polaiization— 

Exceeding 97 and not exceeding 98 .. 

17 

11-2 


11 

11*5 

6 

11-7 

„ 96 

97 .... 

17 

5 6 


11 

7-7 

... 6 

9.8 

)) 95 ,, 

96 . .. 

17 

0 0 


11 

4*0 

. . 6 

8-0 

M 94 „ 

96 .. 

16 

6 4 


11 

0-2 

.. . 6 

6*1 

93 ,, 

94 .. 

16 

0 8 

.... 

10 

8*5 

.... 6 

4*2 

92 

93 . . 

16 

7*2 


10 

4 8 

.. 6 

2*4 

„ 91 

92 .. 

16 

1*6 

• • • • 

10 

1 0 

.. . 6 

0*6 

90 

91 . . 

14 

7*9 

.... 

9 

9-3 

4 

10-6 

.. 89 

90 .... 

14 

2-3 


9 

6-5 

4 

op 

„ 88 

89 .. 

13 

8 7 


9 

1-8 

. . 4 

6*9 

,, 87 

88 .... 

13 

4-0 


8 

10-7 

. . 4 

6-3 

M 86 

87 . . 

12 

11 3 


8 

7-6 

. . 4 

3*7 

,, 85 ,, 

86 .. . 

12 

7-1 

. . • 

8 

4-7 

4 

2-3 

„ 84 

86 .. 

12 

2-9 


8 

1-9 

.... 4 

0-9 

M 83 ,, 

84 .... 

11 

10-7 

.... 

7 

11-1 

.... 3 

11-6 

,, 82 ,. 

83 .. 

11 

6-6 

... 

7 

8*3 

. .. 3 

10-1 

♦ » 81 ,, 

82 .. . 

11 

27 


7 

6-8 

.... 3 

8-9 

,f 80 ,, 

81 .... 

10 

11*0 

.... 

7 

3 3 

.... 3 

7-6 

M 79 

80 .... 

10 

72 


7 

0*8 

.... 3 

6'4 

9, 78 

79 .... 

10 

3*5 

.... 

6 

10-3 

.... 3 

0-1 

77 

78 ... 

9 

11-8 


6 

7-8 

.... 3 

3-9 

„ 76 

77 .... 

9 

8-0 

.... 

6 

5-3 

... 3 

2-6 
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Plant Akbanoembnt foe a Philippine Faotoht. Herbert Walker and E. W. Kopke, 
Report made to the Second Annual Convention of the Philippine Sugar A>^eoc%at%ott^ 
19U. 

An improved general arrangement for the equipment of a 2000 ton sugar factory, 
an attempt to combine the features proved to be most satisfactory for Philippine conditions 
is hero suggested. It provides a compact lay-out with provision for future extensions 
without interfering with the original installation even while the factory is in operation. 
Some of the main points of deviation from older designs are: Cane unloader, —The railroad 
line bringing cane to the mill is at right angles to the usual arrangement. The straight 
lin^movement of trains eliminates the usual switching and offset arrangement of the track 
after leaving the cane carrier. The Cuban 8 t 3 de of dumping old cars on to a cross conveyor 
requires fewer men for its operation. Mill .—Provision is made for installing another unit 
alongside the first one. Boilers .—Those are enclosed in a separate house directly in line 
with, and back of, the mill. Future extensions may be in line with another mill instal¬ 
lation or may be a continuation along the line of the original installation. Oeneratoie ,— 
These are likewise in a separate building. Steam lines —The main live steam lines pass 
directly to the generator house and continue directly in line with the mill engines, but a 
fraction of the usual piping being required. Similarly the exhaust steam from the turbine 
enters a mam directly adjacent to theliie steam line, connects with the exhaust line from 
the mill engines and from there connects directly to the boiling house. Boiling house ,— 
The scales, comprising two juice scales, a maceration water scale, and a molasses scale, are 
mounted in one battery between the mill and the boiling house. Mixed juice is limed at 
the scale station and delivered through the heaters, which should be located closer to the 
clarification system Space is provided behind the evaporators for either continuous or 
intermittent settling tanks, and back of the clarifiers for a battery of filter-presses along 
the whole side of the building directly back of the^clarifiers. U'his arrangement involves 
the least amount of piping from one apparatus to the other and permits of one peison 
supervising all these operations with very little moving around. Directly in front of the 
evaporators is a large open space, which enables the boihng-house foreman to keep watch 
over the centiifugals and sugar handling, and also provides light for the centiifiigaLs below. 
The vacuum pans are located in a straight line directly across from, and parallel to, the 
evaporators. Syrup and molasses supply tanks are directly back of the pans d’he centri¬ 
fugals for ^‘A’^ sugar are directly under the pans, while the low-grade massecuitc, instead 
of discharging to the crystallizers through a long flume, drops diiectly to a receiver the 
size of the pan, from which it is pumped to the crystallizers either by E magma pump or 
by compressed air. Jf desired, a portion of the low-grade magma may be returned from ihe 
receiver to the pan floor for use as “ seed.” liOcating the crystallizers on the ground floor 
makes it posbible to instal a cooling device above them and remoye a large amount of heat 
from the massecuite before the final crystallization. This arrangement has been followed 
in the new llacolod-Murcia extension as far as the local conditions permit. The principles 
involved are applicable for practically any range of requirements or capacities. 

(i4) Steam Macebation. (.S) Deepening Juicb-Gbooves of Mill Kollbiis. Theo. 

Nickelsen. Sugar News, 1924, 5, 280-281. 

{A) A 1 in steam pipe perforated with A-in. holes, spaced iin. apart, was clamped 
along the scrapers of the dieoharge roller of No. 1 and No. 2 Mills at Mindoro, with the 
perforations inclined vertiqfcUy at an angle of about 30®, the direction of perforations 
being towards the moving bagasse. Immediately behind this pipe, a cold water macera¬ 
tion pipe was installed, also lying along the scraper, with J in. perforations pointing 
vertically up to the moving mass of bagasse. Directly over the pipe a cold water-bath 
was suspended so as to overflow over the bagasse just behind the point of steam 

Editor^/** copyright, and no part of it may be reprodKioed without permlsslon.- 
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impact upon the blanket. On taking milling data after the installation of this device for 
applying steam, it was found that the sucrose in the final bagasse was always lower as 
compared with ordinary water maceration. This may be explained by the action of the 
stesTn m opening up the uncrushed cells and fibres of bagasse, whilst the immediate 
application of cold water insured a perfect mixture. Hot water was tried with steam, 
but the resulting high temperature of the bagasse caused rollers, headstocks, etc., to get 
BO hot that it was not advisable to so run. Cold water or medium hot water gave good 
results. 

{B) On studying the action of expressing the juice by the mill rollers, it would seem 
that the best results obtainable would be when there is no reversing of the direction of 
the flow of expressed juice. This means that at the point where the feed-roller and top- 
roller unite in expressing the juice, the juice, instead of flowing ahead of the material 
coming up behind to be crushed, backs up, so that part of it must be reabsorbed by the 
oncoming dry cane or bagasse. Before the advent of the drainage juice-groove this 
re-absorption was serious, for undoubtedly a certain part of this supersaturated compress 
slipped by the feed and top roll, and additional work was piled on the bat^asse or discharge 
roll. Part of this problem in milling has been overcome by the Messchaert drainage 
^^rooves, but we still have the reverse flow of the juice, both of the ieed roller and at the 
point of contact of the top and discharge roll. Experimenting along these lines, the 
writer found that by deepening the juice-groove to 2 or 3 in., the juice would flow forward 
under the returnei-bar toe and drop to the juice pan , and, at the conjunction of the top 
and bagasse roll, would drop straight down with less interference fiom the packed 
bagasse in the grooves The reason for the flowing forward of the juice is that, the 
groove being deeper, the bagasse ne\er reaches the bottom, and, as a whole, is packed 
looser, giving greater freedom for the liberation and discharge of the juice Moreover, 
the wear ot the loturiier-bar toe is not so great as to allow fingers of siitbcicnt length to 
form and plug the groove, which happens with the shallow Ijin or Ij in depth gioove. 


Notes on Kvaporating, Boiung, am> Curing Machinui^. William Gibb. 

Repot t made h the Stcond Annual Conventtoti of the Philippine Sugat AHHOCuUxon^ 

VX^Jf 

Ecapotalots .— IVIurmtic acid and soda ash or caustic soda ma\ keep the evaporator 
sufficiently clean provided its capacity is faiily liberal, otherwise scraping by hand, air or 
water power, will have to ho resorted to. If the bottoms of the evajiuratois arc not opened 
frequently, and the work of cleaning supervised fiom both ends, the labourers get in 
the habit of pushing the brush or scraper only part way down. Bolted-on mau-hole 
covers for the liottoiiis often haven cone tliat projects inside to help the ciiculation but 
this iH of less value to the speed and efficiency of the apparatus than absolute cleanliness m 
one’s estimation. So one would advocate the readily opened, old fashioned, hinged man-hole 
door. Next to dixt on the tubes comes poor drainage of condensate for retarding speed, foi 
the removal of which it Keems to be almost universal practice to provide too small a pump. 
If there is sufficient height from the^evapoiatoi floor to the ground floor gravity diainage 
can be used to good advantage. Another important thing is not to carry mu( h liquor at a 
time, which fault is as often with the designer as the operator. It may not be good practice 
to have the bull’s eye or sight glass too close to the edge of the belt, thereby rendeiing 
the belt weak at the joint, but it is not necessary to have it a foot or more above the 
calandria especially in ovaporatois of small diameter. Two sight glasses in front and one 
behind should be provided and these not too high above the calandria in order that the 
best results may be obtained. Automatic regulators or levellers are not always reliable, 
and this makes the proper position of the glasses very important. It is impossible to 
teach any operator of any nationality to run a standard type of evaporator if the juice is 
where he cannot easily see it. Too free access of j nice may cause entrainment. The j nice 
inlets should have fairly wide plates over them, or if the circular juice distributors are 
used the holes should be on the lower side in the last cell; the other cells never seem to 
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give any trouble. If the staggered tube type of save-all is used, it must be kept clean or 
the extra speed attained by the vapour in forcing its way through the constricted opening 
will carry much juice along with it. Vacuum pam, —Like evaporators, pans are most 
efficient when simplicity of design is strictly adhered to Some have cone discharge 
valves instead of sliding gates; the stems of the cone valves extending up through the 
top of the dome. This necessitates two openings where one would otherwise suffice; and 
too many openings do not help in maintaining a high vacuum. This style of outlet also 
requires a ring of packing inserted above the valve on the lower edge of the pan bottom. 
The massecuite on being discharged has a tendency to loosen this packing, thus causing 
much delay in replacing it. Air leaks result from the same cause. Theoretically, the cone 
is supposed to help circulation, but for some reason or other the pans thus equipped in the 
P Is industry have the poorest circulation of any in use. So far, the plain sliding gate is 
by far superior. There are also some pans in the P.I. provided with cast-iron tube sheets 
and copper tubes This is a type to be avoided. The two metals do not expand uniformly 
when heated and this makes it almost impossible to keep the tubes from becoming loose 
and allowing steam to leak into the massecuite when operating. Since water obtainable 
for condensation purposes is higher in temperature than that m some other sugar 
producing countries, the condensers should bo of generous proportions Some of the local 
factories have a double condensation system. This gives splendid results. Crystallizers .— 
Theie is no crystallizer in general use to-day that cools the massecuite fast enough to 
obtain the best results. Centrifugals .—These are practically all of standard sizes and 
shapes. In so far as drying sugar is concerned, the most important thing is speed, 
for if the machines cannot be lun up to their rated speeds, too much moisture is left in the 
sugar. For the drying of sugar care should be taken to select a make of 

centrifugal that has no flare either top or bottom. If the tops and bottoms are not at 
right angles to the sides or nearly so, the screens slip out of position and massecuite pushes 
over the upper edge of the screen. This loss may be checked somewhat by stretching 
a strip of sacking around the edges of the screen. Ihis is by no means a sure cure, as the 
tendency to slip depends on the amount of slope on the bottom It also leaves a portion 
of each charge very poorly dried 

Pkactical Methods of conirollino the Composition of Bagasse £. Haddon. 

Communication to this Jouinal^ received Novemhei y 19S4* 

The determination of sucrose in bagasse as generally done is liable to error. Bagasse 
is of an unequal composition due to the structure of the cane, to the unequal mixing of the 
added water, and to the inferior crushing at the ends of the rollers Moreover, where 
mechanical feed (derricks) has replaced hand feed, the pressure of eacli unit is found to 
vary continually, the sucrose in the bagasse following the saii^e oscillations, so that it is 
nearly impossible to get a fair sample. If two inaccurate samples are taken, the average 
composition found may be untrue. In order to be able to check the sucrose content of 
the bagasse, the author has taken a sample continually of the macerated bagasse entering 
the last mill, pressed it in the laboratory mill to about the same moisture as that of the 
factory bagasse, and analysed both the expressed juice and the remaining bagsase. He 
has always found a constant relation between the sucrose in the juice and the sucrose in 
the bagasse, the eucrose in 100 of bagasse being equal to about 90 per cent, of that of the 
juice. This factor cannot be applied to all factories, but should be daily determined. 
The sampling of the last mill juice is simple, and its sucrose content is easier to determine 
than that of the bagasse. The chemical control data for Hawaii of 1921 show a factor of 
0*89,^ whilst those for the Philippine Centrals of 1922 one of 0.88.> Another way of 
checking the composition of a bagasse is to calculate the amount of maceration water which 
remains in it. For this determination one must assume the following factors: £rix of 
normal juice = Brix: of 1st mill juice X 0*975; Brix of residual juice = Brix of normal 
juice X 0*990; colloid water of fibre =r 30 per cent.; and added water remaining in 
bagasse = 3 Let us take for example the chemical control data for Java for 1923.* 
‘ LS.J.y iwi, 194 . * I.a.J.y 1934 , 100. ^ LS.J.y 1994 , 384 . 
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Coinpostiion of the eanei Sucrose, 13*06; non-sucrose, 2 67 ; dry fibre, 13*14; colloid 
water, 3*94; water of juice, 67*49 ; and purity of juice, $4.6. Briz of normal juice: 
15 43 

X 100 =r 18*60. Brix of residual juioe: 18*60 X 0*990 = 18*41. Compontion of 

82*92 

the bagasse'. Sucrose, 1*02; non-sucrose, 0*26; dry fibre, 13*14 , colloid water, 3*94; water, 
8*86-a total of 27*20. Purity of the last mill juice, 80. Diluted residual juice : Sucrose, 1*02; 
non-sucrose, 0*26; and water, 8 85—a total of 10*12 As the residual juice should have a Brix 

100 

of 18*41, it follows that the quantity of undiluted residual juice is x 1 27 = 6*89. 

Therefore, the added water remaining in the bagasse is; 10 12 — 6*89 =: 3*23. From the 
chemical control data of Hawaii for 1921 this water content is found to be 3 16, whilst 
from those of the Philippine Centrals for 1922-23 it is 3*06. 


Proposkd MiriHou of Weighing ani> Sampling the Cane and Juice of the 
Individual Planter F. T, Rosado, Repot t of the Committee on Chemical 
Control^ ptesented to the Second Annual Convention^ Philippine Sugar Association, 
19U, 

As a means of obviating the present dissatisfaction of the planter in the P.I., who 
demands more piculs of sugar per ton of cane than his next-door neighbour regardless of 
the quality of his juice, and suspects the accuracy of the sampling, or the identity of the 
sample, or the trash deduction, the following scheme is proposed* (1) Provide every cane car 
with pocket for ticket This ticket may be in the form of cardboard, IJ in. X 3 in., on 
which the date, number of the car, owner or hacienda's name are writien, and possibly the 
number of the field, and whether plant or ratoon cane is being delivered. 'J'his card is 
placed in the cur pocket by the hacienda capatas ; and when the locomotive arrives to haul 
these loaded cars to the mill, the train conductor issues a receipt stating the number of cars 
in a book provided for this purpose aftt^r ascertaining, of course, that all data called for on 
the card are properly supplied. 'J'his receipt will serve to identify the car m case a car 
does not reach the scale, due to derailment along the road or for any other reason. (2) 
When these cars arrive at the mill jard, the jard inspectoi goes over them, takes out 
each ticket from the pocket, checks up the niinibor of the car against that in the ticket, 
enters this number in a small hook with detachable leaves, making a carbon copy. He 
enters on one sheet the numbers of all cars that belong to one planter; the planter’s name, 
however, is omitted Then he turns in this new list to the scale-man who m turn takes 
down these mimheis in his regulai hook piovided for that purpose. As soon as the first 
car comes upon the scale, the cane weigher signals to the sample boy, to whom he gives 
the original list of the > ard inspector. (3) The sample boy watches for the first car; and, 
when it passes through the crusher, starts taking the sample and continues sampling until 
the last car has gone through. The sample hoy takes out his bucket, attaches the list to 
it, and sends it to the laboratory for analysis. (4) The analyser writes down in this list 
the anal} BIB of the juice. In this way, the cane is weighed and the juice sampled and 
analysed without either the cane weigher, juice sampler or analyser ever knowing to 
whom the cane belonged. (5) Every six hours or so, all these unidentified tickets with 
their analysis are turned over to the clerks, one representing the Central and the other 
the Planters* Association, who segregate these analyses by identifying them from the 
cardboard ticket turned in by the yard inspector. This work can be done in a few hours 
80 that a few minutes after the end of the twenty four hour run, the total weight of the 
cane together with the average analysis of each planter would he ready for the daily mill 
report which must he submitted by 9 or 10 a.m. It is hoped that this scheme will do away 
with many unreasonable complaints brought into the oflSce of the chemist. In regard to 
the actual method of chemical control, the Hawaiian fiiethod of procedure^ with slight 
modifications has been unanimously adopted since the establishment of the centrifugal 

’ J S.J., 1W4, 651. 
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sugar industry here. These modifications are the following: (1) Sugar distribution to 
planters. It would be necessary to adopt a common system for distributing sugar to the 
planters. (2) Molasses distribution table. Preferably to be expressed in terms of gallons 
per ton of sugar or cane. (8) A detailed explanation of normal juice factor and how 
obtained. (4) Stock report to be in metric b> stem. (5) Added definitions to be given in 
regard to (a) tonnage fibre ratio for central equipped with double mills, (b) clarity and 
excess moisture. Also the mill time distribution should be clearly defined, especially in the 
case of double mills. (6) Definition of molasses produced (as some factories report 
molasses discarded only). (7) Definition and standaidization of percentage fibre in cane 
to b« reported. Many sugar-house laboratories leport percentage of fibroin clean cane only, 
thurintroducing two errors in the daily report, namely ' (a) calculated amount of bagasse 
is too low, and {b) the milling department is credited with too high extraction. (8) 
Standardizing analysis of waste molasses for true sucrose ; also dilution for reading Brix. 

Extraction op Sugar prom Beet Molasses by the Friedrich and Kajtora Process. 
V. Rajtora. Zeilsch. Zuclermd. Czeeho-Slov.^ 19^5^ 49^ No 13 y 100-104* 

Dr. Bajtoka given some details of the carrying out of his process of desaccharifying 
molasses by the addition of acetic acid i Concentration should be carried to at least 
90® Brix., though, if possible, it is better continued to 95® , whilst it is also advantageous 
to add a little benzol, about 0 2 per cent, this lowering considerably the viscosity. 
Ordinary centrifugals can be used for the separation of the fine grain which separates out 
as the result of acidification, these being provided with specially fine screens , although 
when the crystals are particularly fine, it is necessary to use cloth (preferably jute) An 
acid, quite white*’ sugar is obtained from molasses by this process, and its most suitable 
outlet is in industries (as those of jam and confectionery) in which an inverted product 
can be used. A yield of about 96 per cent has been realized it is stated by the Friedrich 
and Kajtora process. It is admitted that its economy depends on the efficiency with which 
the acetic acid may be recovered from the treated liquors, and that after this recovery the 
waste liquors should be treated for the utilization of their potash and nitrogen content. 
A balance-sheet showing a very favourable profit is presented by the author. 

R6le op Nitrogenous Non-Sugars in Bket Sugar Manupacilre. W, Taegener 
Gentialblait fin d%c ZitcketiudmttfUy 1934i 32 y 853-856 Review op Progress 
IN Fuel Technology /?. T, Haslam and E. W. Thiele, La Flantcry 1984y 
73, No lOy 190-193, Centrifugal and Rotary Pumps in Beet Sugar 
Factories. Felix Langen Centu Zuckertud y 1924, 32, 897-899, 921-926, 
945 - 949 , Industrial Production of Crystais. T V. Barker. Tho Chemical 
Age, 1924 , 4k^* Hugh Griffiths, Jbtd., 1924, 442-444 Report on the 
Determination of Arsenic. R, M. Hann, Journal of the Asaoeiation of 
Official Agrirnltural ChemiaU, 1924* 3, No. 2, 121-123 Report on Pectin 
in Fruits and Fruit Products. H, J- Wtchmann. Ibid., 123-130. Report 
on Cacao Products. V, A* Pease and E. R* Miller. Ibid , 176-182 
Determination op the Hyi»rogbn-Ion Concentration op Sugar Factory 
Products, Electro metrically. A. H W. Aten and P. J, H. van 
Ginnekin, Tfjdeehnft, 1924$ No 5, 89-112 Tendencies in the Elkctri- 
FioATioN OP Cuban Suoak Mills. C A, Kelsey, La. Planter, 72, No, 20, 
392-393 A Practical Bret Hahvbbtbr (J. F. Fangbrs). Anon, Facte about 
Sugar, 1924$ IB, No. 26, 612 Data Regarding the Equipment op Central 
UriKfGA (Brazil). Anon. Ibid , 1924, 19, No. 12, 273-274. Osmose Process 
(Fuchs System) Examined. Ludwig Fuchs. Zeiteeh. Zuckerind Czeeho-Slov., 

* 1924$ ^ 8 , 224-222 A Method for the Manupacti re of Levulobr R, F. 
Jackson, C, O. Silsbee, and M. J, Proffitt, Industrial and Engineering 
Chemiatrr$ 1924$ 16, No. 12, 1250-1261, 


* I.S.J., 1934, 667, m. 
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UNITED KINGDOM. 

JUICB EXTIIACTION BY MiLLINO, THE BaOASRB APTFK MaCHKATION BEING IMMEDIATELY 
ltB-coMPREH8KD. Augcl Murid Burufiatf of Ingenio Isabel, Cuba. 

April 8th, 1924. 

As it leaves the mill, the hagusse is treated as usual with maceration water, but 
immediately alteiwards the wet layer is compressed In the drawings is shown a mill 
furnished with three rollers H and C, a hydraulic pressure cap 1 hears upon the top 
roller, which latter is spaced from the two lower rollers to form an entrance S for the 
bagasse. On the opposite side of the upper roller is a scraper blade S. A supporting 

frame is provided comprising two stand- 
ards 7 and S fixed at the bottom by 
screws 9 to the lower part of the mill 
frame and joined at tho top by a plate 
10 , which IS fixed with sciews 11 with 
respect to the top part of the said 
mill frame. The standards 7 and 8 are 
provided with vertical guides 11 ^ in 
which are slidable the boaiings IS of a 
horizontal axle IS to which is fixed a 
roller the length of the said roller 
being proportionate to the roller, leaving 
a clearance with regard the roller 6’, 
This clearance is regulated by means of 
screws 15, each provided with a handle 
15^ , there being a screw at eath end of 
the roller passing through the plate 10 and resting on springs 16, The lower ends of the 
springs aie fixed to each hearing IS of the roller 14y thus providing a resilient wall to the 
exit between roller 14 and the bottom roller G, and also enabling the space between the 
roller 14 and tho roller C to he adjusted This arrangement may he varied without 
changing the scope of the invention For example, the bearings may be fixed and placed 
at a convenient height. Furthermore, the rotation of the rolloi 14 ma\ he effected from 
any source of adequate power The direction of the rotation of the roller 14 is the same 
precisely as that in the top roller A. The scraper blade S has an extension or ear 
toward the roller 14, which extension serves as a guide for the layer of bagasse 17 when 
the latter comes out from between the rollers A and C, thus preventing the bagasse from 
unduly expanding after its compression between the rollers of the said mill. The 
bagasse now receives the maceration water and immediately undergoes the compressive 
action of the roller I 4 , Consequently, its thickness is considerably reduced, forming a 
more compact layer prepared to receive efficiently the action of the next mill. Between 
the scraper blade and roller 1.^, there is a horizontal pipe IS provided witli the usual 
spraying holes for maceration water. A guide plate 19 is provided to support the layer of 
cane between the roller C and the belt 6 , which latter carries the cane toward the other 
set of mills One of the inconveniences met with up to the present is that the maceration 
water on falling over the layer of bagasse as this comes out of the rollers does not pene¬ 
trate the entire thickness of the bagasse but only a portion of the same. According to the 
present invention the layer of bagasse 17, as it comes out from between the rollers A and 
C first receives the water that is sprayed from the pipe 18 and is then compressed by the 
roller I 4 , with the result that the water penetrates into the entire thickness of the layer 
whilst the latter is being compressed. The layer thus remainB completely wet and is 
reduced in thickness on coming out from between the dmm I 4 and the bottom roller C to 

^ Copies ui speciUoatioiis ot patents with their drawings van i>e obuiuad ou application 
to the following:- Kingdom: Patent Office, Sales Branch, Southampton Buildings, 
Ohanoery Lane, London, W.C 3 (price, is eadi) United States Coininissioner of Patents, 
Washini^n, B.C (price lo cents each). France; L'lmprimerie Nationale S7, nieViellledu 
Temple, Paris. 
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be carried away by the belt d. Maceration is thus carried out with greater efficiency. 
Adjacent to Fig. 2« is shown diagrammatically and in dotted lines two rollers $1 
between which the bagasse passes after receiving the maceration water from nozzle 

Alcohol Motor Fuels. {A) Benj\ //. Morgan, of Westminster, London. S19,90S. 
March 27th, 1924. {B) £. H. Records^ of Wallace, Idaho, U.S.A. 

March 24th, 1924. (G) F. Hostettler (Assignee of J. Dolfen), 174,360 ; and 
176,329, January 20th, 1922 ; convention dates, January 24th, 1921, and 
March 1st, 1921. (D) A, E. White, (General Motors Research Corporation, of 
Dayton, Ohio, U.S.A.) 224,103 December 1st, 1923. (E) G, Kraitzschier, 
^ of Teplitz, Czecho-Slovakia. 223, 604* October 20th, 1924 ; convention date, 
October 18th, 1923. 

(A) Motor spirit comprises a mixture of up to 60 per cent, by weight of gas oil, solar 
oil, fuel oil, or other petroleum fraction heavier than kerosene, with 40 per cent, or more 
of a liquid consisting of 60-70 parts by weight of denatured alcohol, 40-30 parts of ether, 
and a little castor oil ^ (B) Motor spirit consists of a mixture ot 816 pints of alcohol, 100 
pints of benzol, oO pints of ether, and 35 pints of naphthalene (0) Motor spirit consists 
of a mixture of tar oil, a mineral oil distillate, and an oxygen cariier, such as wood spirit 
or petroleum spirit Aliphatic, aromatic or hydro-aromatic ketones, aldehydes, ethers, or 
esters are used instead of, or together with, the wood spirit. (B) Hydrocarbon motor 
fuels, e.g., kerohone or gasolene, have their critical compression pressure raised by the 
addition as an “anti-knock compound “ of a small proportion of an alkyl or aryl compound 
of lead and of a halide or other chemical which during combustion forms with the lead 
end-products having less fusing or fluxing action with the metal or porcelain parts of the 
engine than has lead oxide In an example, 2 grms. of carbon tetrachloride are mixed 
with 3 grms. of lead tetra ethyl or methyl, and 5 c.c. of the mixture is added to 1 gall, of 
gasolene or kerosene. Benzol and an alcohol miscible in all proportions with paraffin 
hydrocarbons may be added to assist in blending. (E) Motor spirit consists of benzene, 
benzol, or other liquid hydtocarbon, and non-acid substances containing oxygen. Specified 
substances are “ amyl,“ “methyl,” eucalyptus oil and similar oils, and alcohols and ketones 
of the turpentine group. _ _ 

Production of Active (Dbco^orizino) Carbon. Ges» fiir Chemische Produktion 
H. Miiller-Clemm, and L Schmidt, all of Waldhof, Mannheim, Germany. 
224f321. October 22nd, 1924 , convention date, November 6th, 1924. 

An active charcoal suitable for decolorizing purposes is produced by heating wood, 
cork, or similar vegetable material to incandesceni'e in the absence of air after impregnation 
with liver of sulphur or a solution of potassium sulphide or polysulphide. The vegetable 
material may be reduced to granular form and aftei the heat treatment suddenly cooled 
with water, leached, and, if desired, treated with hydrochloric acid. The finely powdered 
portion as well as the granular portion of the product is highly active. The solution of 
potassium sulphide and carbonate resulting on leaching is used for activating fresh material. 

Distillation and Ueotipication op Alcoholic Liquids. E A. Barbet, of Paris, 
224,921, November l7th, 1924 ; convention date, November 17th, 1923. 

In rectifying alcohol, the proportion of water in the distillery is decreased by con¬ 
ducting the rectification under reduced pressure, when, at an absolute pressure of 70 mm., 
alcohol free from water is obtained. 

Beet Thinning Machine. M, Andersen, of Copenhagen, Denmark. 223,964. 
July 1923. 

A hoe is moved transversely to break up the line of beets into separated clumps, and 
one plant in each clump is then isolated, the remaining plants being pulled out between 
gripping arms. _^_ 


1 Compare U.K. Patent, 189,716; J,S.J,, 1938, 319. 
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UNITED STATES. 

Dibtiliation of Alcohol. (A) John P, Foster, of Maui, T. H. 1,505,634. 
August 19th, 1924. (^BJ James F. Cyphers, of Baltimore, Maryland, 
U.S.A. 1,507,108. September 2nd, 1924. 

(Aj In the patent recently issued to the inventor and A. F. Misbnsr,^ a continuous 
distilling apparatus is described, and the present invention is particulaily adapted to be 
used with this apparatus, though it can also be applied with advantage in disoon tin uously 
operating stills Briefly, it provides means whereby the beer entering the “ pot ” (or 
heating chamber) is flnely subdivided to be more readily heated. This pot is formed by 
a tub-like receptacle or tank closed at the top and bottom. In its lower part is a perfora¬ 
ted heating coil connected with a pipe from a suitable source of steam pressure. An 
overflow pipe leads from the pot to maintain a constant level of the liquid therein, and in 
this pipe is a loop to form a liquid-seal to prevent the escape of vapour. In the upper 
part of the pot is an annular trough with serrated edges into which lead a pipe from a 
pump communicating through a branched pipe with the lower part of the pot. With the 
pot fllled with liquid to the level of the constant pipe, the pump in action will send the 
liquid from the pot into the trough over the edge of which it flows to the lower part of 
the pot again. In this way a constant circulation of the liquid through the pot is main¬ 
tained contrawiso to the flow of the vapour, and the pipe having branches communicating 
with the pot at different levels insures the circulation of the entire liquid content of the 
pot. Thus, the said annular trough and the said baffle successively operate to subdivide 
and distribute the liquid to commingle it with the rising vapour. 

In ordinary rectification the impurities having a higher b. pt. than ethyl 
alcohol are separated by successive distillations in the “ high boilers or “ tads ; whilst 
the others having a lower b. pt. are similarly removed in the “ low boilers or ** heads.’’ 
But it is the object of the present invention to carry on the succesRive distillations 
simultaneously, to concentrate the various impurities and to remove them fiom the alcohol 
at the points of their concentration, and to conserve the heat to the utmost. It is accom¬ 
plished by heating the crude alcoholic liquors by alcoholic vapours and then by the 
exhausted liquors, the alcoholic Hquois being passed into the middle of the rectifying 
still, in which advancing alcoholic vapours progressively becoming more pure are brought 
into contact with descending exhausted liquors, progressively becoming more exhausted. 
This process is repeated with alcohol vapours being brought into similar contact with high 
boiling impuiities, then vaporous low boiling impurities being brought into similar 
contact with liquid alcohol, the final alcohol being nearly pure and the amount of alcohol 
lost in removing the impurities being reduced to a minimum. 

Activation op Carbon (Kiln por thk Production of Dbcoiokizinq Carbon). 
John C. Woodruff and Thorne L. Wheeler, of New York, U.S.A. 1,505,517 
August 19th, 1924. 

Heretofore, charcoal has been activated by means of steam in vertical tube furnaces 
called ‘‘ Dorsite” treaters; but the highest quality of absorbent charcoal is obtained only 
by running the material at a very slow rate, or by re-running it several times through this 
type of furnace. This process requires a large amount of time and fuel; whilst difficulty 
is experienced in feeding due to the formation of gas pockets which hold the charcoal from 
sliding after material is discharged from the bottom. These defects (and others) are, 
however, overcome in the present invention. It consists of a process of increasing the 
adsorptive power of carbon by oxidation, which comprises agitating the carbon in an 
elongated heated reaction zone, and distributing steam (or other active oxidizing agent) 
throughout the reaction zone so that all of the carbon therein is simultaneously subjected 
to the action of the steam (or other vapour) before the latter is materially contaminated by 
the end products of the reaction, the carbon being maintained during the reaction at a 
temperature sufficiently high to ensure rapid activation by the external application of 
heated combustion products 

^ 'U.S.:Patent, 1,466,221; I if J., 1924, 840, ‘ 
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Kiln fob burning [or rbtitifyino] Animal Charcoal [Bonbblacjc], Fuller’s 
Earth, etc. Jacob Norbeck, of Philadelphia. 1^490^846. April 15th, 1924. 

Beferring to the drawings, the body of the furnace is formed of suitable brick-work 
which encloses a combustion chamber IS in the lower portion thereof, a heating chamber 
JS above the combustion chamber two sets of separate heating passages 14i extending 
upwardly from the chamber iJ, and a hopper 16 abo\e the passages 14 The back wall 
16 of the combustion and heating chambers IS and IS in inclined rearwardly and 
upwardly, as clearly shown in Fig. 3. Opening into the forward portion 17 of the 
combustion chamber IS near the bottom thereof is a fuel burner 18 which is directed 
toward the back wall 16, The burner IS is supplied with gas or other suitable fuel 





through a pipe 19 connected thereto. Interposed between the burner 18 and the back 
wall 16 is a baffle wall SOj which extends upwardly from the bottom SI a short distance 
in spaced relation to the burner 18 and back wall 16. The wall SO is formed of suitable 
brick work and it is provided with scattered openings SS extending horizontally there¬ 
through for the passage of flame from the bumei. The wall SO acts as a baffle for the 
flame to distribute it over the combustion chamber IS and ovdr an extended area of the 
inclined back wall 16. The bottom of the furnace is provided with a narrow vertical 
passage SS disposed between the back wall 16 and the baffle wall SOt through which the 
burnt material may discharge. The inclined back wall 16 of the chamber IS extends 
rearwardly and upwardly and foims one side of the bottom of the heating chamber iJ. 
The other side of the bottom of the heating chamber IS is formed by an inwardly extend¬ 
ing wall S6 which also forms the top of the combustion chamber IS. The upper surfaces 
of the walls 16 and S6 of the heating chamber IS converge toward the bottom of the same, 
and the wall S6 terminates before meeting the wall 16f providing an opening or passage 

56 through which the burnt material may pass {from the heating chamber IS into the 
combustion chamber IS, 'J'he two sets of passages 14 are formed between a central wall 

57 and outer walls S8 and S9, The central wall S7 has oppositely arranged, laterally 
exteufflng portions SO forming outwardly and downwardly inclined bottom surfaces SI 
for said passages I 4 , ]£ach of the outer walls S8 and S9 has oppositely arranged, 
inwardly extending portions SS and SS ; the portions SS having surfaces S4 downwardly 
fip4 inwardly inclined toward the central wall S7 The inwardly extending portions SS 


lU 




Patents* 


and S$ of the outer walls iS8 and are disposed above the respective inclined surfaces SI 
and the under surfaces of said portions S2 and which are in the form of a series of 
stepped arches 55, are inclined upwardly and inwardly over the surfaces SI ; the stepped 
arches S6 providing heat deflecting surfaces above said inclined surfaces St. 

The granulated particles of the material to be burnt are fed from the hopper 15 into 
the upper ends of the upper passages IJ^ ; and the feeding of the material is controlled by 
two valve devices S6, one for each passage. Each valve device S6 includes a horizontal 
cylinder S7 fixed between the bottom portion of one of two downwardly converging, 
inclined walls S8 forming the bottom of the hopper, and the central wall 27 which extends 
a slight distance up into the hopper 15. Fitted within each c> linder S7 is a loDgitudinall} 
slidable cylinder S9 having at one end a projecting arm 40 connected to a long lever arm 
41 % whose upper end is fulcrumed on a bracket projecting from the wall of the furnace. 
The lower end portion of each lever extends through a guiding bracket 4^ and is 
provided with a suitable handle 44 means of which the levei may be operated to move 
the inner cylinder SO longitudinally within the outer cylinder S7 '1 he top and bottom 
walls of the two cylindeis S7 and SO are provided with longitudinal rows of perforations ; 
relatively arranged, so that longitudinal movement of the inner cylinder will bring said 
perforations into and out of registry, permitting the material within the hopper 15 to 
feed by gravity therefrom and into the passages 14, when the perforations are in registry, 
and stopping the feeding of the material when the perforations are out of registry It 
will thus be seen that the supply of mateiial from the hopper 15 to the passages 14 mai 
be started and stopped and regulated by operating the levers 41 to move the inner 
cylinders S9 within the outer cylindeis 37 The stiucture is provided with two flues 4 ^ 
which communicate at their inner ends w>ith the upper ends of the passages 14 . and extend 
outwardly therefrom beneath the hopper 15 and terminate at thoir outer ends in expanded 
cleaning boxes ^9 which are suppoited by suitable L-beams carried by the brick-work of 
the furnace, llising from and communicating with each cleaning box 46 is a chimney 44 
which is provided with a suitable damper 48 which may be adjusted to regulate draft 
within the chimney Extending downwardly from and communicating with the boxes 
46 are pipes 49 which art' supported by suitable brackets 50 extending outwardly from t)ie 
brick work of the furnace. 'I'he upper ends of the pipes 48 are normally closed by 
suitable slide plates which may be diawn outwardly to open communication between 
the boxes 46 and pipes 48 for cleaning purposes, and which may be moved inwardly to 
close the upper ends of the pipes 48 to prcient air from entering the boxes 46 through the 
pipes 48 when the furnace is in operation. The side walls of the flues 46 and cleaning 
boxes 46 have openings normally closed by suitable doors 52 and 5$ through which 
access may be had to the flues and boxes for cleaning soot and dirt therefrom. When the 
flues and boxes are cleaned, the plates 51 may be moved to uncover the upper ends of the 
pipes 48 and the soot and dirt may be pushed into the pipes 48 through which they will 
descend and may be caught in any suitable receptacles placed beneath the lower ends of 
the pipes. I'he outer walls 28 and 29 have openings adjacent to the lower ends of the 
respective sets of passages I 4 which aie normally closed by suitable doors 64 t^nd 65% 
respectively, and through which access may be had to said passages for cleaning and other 
purposes. The front wall 56 of the combustion cliamber 12 has a peep-hole 57 therein 
which is normally closed by a hinged plate 58 \ and the wall 56 has another opening 69 
therein through which fire may be applied to the burner 18 to ignite the fuel issuing 
therefrom. 'J'he opening 59 is normally closed by a hinged plate 60, The walls 27^ 28 
and 29 and their projections SO^ S2 and SS^ provide zigzag channels, as shown in Fig. 3, 
which include the passai^es I 4 . By reason of the inclined surfaces SI and S4^ material 
fed from the hopper 16 will gravitate through said zigzag channels; passing from the 
upper inclined surfaces SI first receiving the same to the inclined surfaces S4^ thence to 
the lower inclined surfaces Sl% of the lower passages 14 % and dropping from the latter on 
to the converging walls 16 and 26 forming the lottom of the heating chamber XS. From 
said heating chamber the material passes to and through the opening 26 into the 
combustion chamber 12 and then on down over the inclined surface of the back wall 16 
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of the heating and combustion chambers to and through the discharge passage Sft at the 
bottom of the furnace. From the passage 23, the material falls into any suitable 
receptacle placed beneath it._ 

Traksfortino Sugar Cans from Field to Mill. Simes T. Hoyt (assignor to the 
Hawaiian Pineapple Co., Ltd., of Honolulu, T.H.). 1,S0SJ66. July 29th, 
1924. 

In order to obviate the delay which may occur in the present system of collecting 
and transpoiting cane from field to mill, the invention contemplates a system of transpor¬ 
tation, which is partly permanent, partly temporary and partly portable, so that it will be 
capable of being adapted for progressively cutting cane in any number of different fields; 
and, as the cane is cut, the process of conveying it to the mill will be immediately initiated 
and uninterruptedly continued during the harvesting period. Transportation of the cane 
to the mill is performed pneumatically, the system being provided with regularly-spaced 
blowers or boosters, whereby, renewed impulses may be imparted to cut the cane throughout 
its entire course of travel. Temporary and portable sections of the conveying conduits are 
provided, said sections being equipped with blower mechanisms, permitting the introduc¬ 
tion of cane to the main conduit, at any portion of the particular field being harvested. 
Associated with the receiving end of the conveyor is a mobile unit comprising a cutter and 
blower, for the purpose of cutting up the cane in proper lengths to be received by the 
conveyor. The blower connected with the cutter provides the necessary force for directing 
the cane into the conveyor, where it is subsequently picked up and continuously conveyed 
through the proper conduit by the regularly-spaced blowers or boosters provided throughout 
the system. Lastly, water supply is associated with the cutter and blower at the loceiving 
end of the conveyor, whereby the water is mixed with the chopped cane and, during its 
travel through the conveyor, prevents the passage through and between tue cut portions 
of cane of the propelling air from the several blowers. Claim 4 reads as follows: A 
conveying apparatus for chopped sugar cane and similar material, comprising a conveyor 
conduit having its discharge end at the mill, and its receiving end at the harvesting field, 
a portable conduit adapted for connexion to the main conduit, means adapted for connexion 
to the receiving end of said portable conduit, to add a fluid to the chopped cane thereto, to 
divide said mixture of cane and fluid into measured sections, to successively introduce said 
sections into the receiving end of the portable conduit, and to subject each section, after 
it is received in the conduit, to a blast of compressed air, and means for applying additional 
compressed air to the rear of said sections, during their passage through said conduits, 
substantially as described.__ 

Manufacture of Adsorrkni (Dboolouizino) Carbon. Newcomb K. Chaney, of Kew 
Gardens, New York, U.8.A. f'AJ 1,497,54^. (B) 1,497,644- June 10th, 1924. 

These two specifications state the inventor’s theory of the formation of primary 
carbon ” as consisting of a highly absorbed carbon base containing adsorbed hydrocarbons, 
and also disclose his processes for making adsorptive carbons by differential adsorption. 
(A) Claim 6Process of making highly adsorptive carbon, comprising subjecting a 
carbonaceous material to low-temperature distillation to expel volatile components wLle 
avoiding deposition of inactive carbon, producing thereby a piimary carbon consisting 
essentially of an adsorption-complex of active carbon and stabilised hydrocarbons, subject¬ 
ing said primary barbon to differential oxidation until the exposed hydrocarbons are 
substantially eliminated, and subjecting the residual active carbon to limited oxidation 
until it has acquired substantially the maximum retentivity per unit of volume. (B) 
Claim 4Process of making a highly adsorptive carbon, comprising subjecting a vegetable 
material adapted to form charcoal of block density greater than 0*70 to low-temperature 
distillation to expel volatile components while avoiding deposition of inactive carbon, 
producing thereby a primary carbon consisting essentially of an adsorption-complex of 
active carbon and staUliaed hydrocarbons, and subjecting sa|d primary carbon to differen¬ 
tial oxidation urtil the exposed hydrocarbons are substantially eliminated, and subjecting 
the residual active carbon to limited oxidation until it has acquired a letentivity for 
chlorpiorin in excess of 100 mgrms. per c.c. of grain-volume. 
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Evaporatino Pans (prbsumably for Syrup Manufacture). Arthur D. Stevens and 
Naulbert A. Gilbert, of Jacksonville, Flo., U.S.A. 1,612^605, October 2l8t, 
1924. __ _ __ 

Dboolouizino Carbon. {A) Byron E. Eldred and Robert N, Graham, of Long 
Island City, N.Y., U.S.A. 1,515,94^. September 18th, 1924. {!)) Frank 

M. Dorsey (assignor to General Electric Co., of New York). 1,617,543. 
(0) Robert C, Allen (assignor to Henry L. Doherty & Co., of New York, 
U.8.A.). 1,6^7,623. December 2nd, 1924. (/>) Y. Inada, of Takaw, 

Formosa. 1,521,541. December 30th, 1924. (A) L. H. Bonnard, ot London. 
1,620,801. December 30th, 1924. 

(A) Carbonaceous material is separated from mixtures containing the same by 
** entering the mixture into a body of water whose surface is subjected to a vacuum, 
whereby the carbonaceous material floats at the surface and above it, maintaining the 
floated material for a sufficient time and under sufficient vacuum to destroy its buoyancy, 
whereby it sinks . . . (B) Claim is made for ** the steps which consist in first 

subjecting carbonaceous material to a distillation process at a temperature above 700^C.; 
and then after such distillation process has progressed at least two hours, but before its 
completion, subjecting such material to the action of a gas capable of preferentially 
oxidizing the residual hydrocarbons in such material.” (C) Claim is made for **in a 
process of the character described, the step which consists in passing an activating 
medium transversely through a moving body of carbonaceous material.” Claim is also 
made for an apparatus including pre-heating, activating and cooling chambers, through 
which the material to be treated may be passed in succession, a combustion or distributing 
chamber connected with said activating chamber, a gas duct leading from the latter to 
said pre-heating chamber, and a steam generating cnamber connected to receive gases 
from said pre-healing cliamber and to supply steam to said combustion chamber.” 
(/>) Japanese coniferous wood having a fragrant volatile resin, is so treated that the 
volatile matter is first driven out by heat, after which the residue is impregnated with 
potassium acetate, and again heated. {R) A porous carbonaceous material is immediately 
incorporated with ** an oxidic calcium compound,” afterwards retorting at lOOO^G., con¬ 
tinuing heating at a high temperature to materially increase the activity of the product, 
and thereafter treating the product to remove the lime. 

CuBB Sugar Packing Machinb. Henry Deppel, of San Francisco, Calif., U.S.A. 
1,615,937. November 18th, 1924. 

Claim l.*~A device .... comprising a base member, a receptacle mounted 
thereon in which cube sugar may be packed in layers, and means for contracting the 
receptacle to move the cubes into a compact assembly. 

Production of Butyl Alcohol and Acetone by Fbkmentation of Molabbeb 

G. C. Robinson (assignors to the Atlas Powder Co., U.S.A.). 1,610,526. 

October 7th, 1924. 

Low purity molasses is first mixed with an activated decolorizing carbon which 
prevents interference with cell division by toxio materials in the molasses, and then with 
a mass of fermenting cereal material having ferment-producing organisms in a well- 
advanced state of cell division.__ 

Cans IlAuvfcSTiNo Machinb. Henry 0. Scranton, of Jeanerette, Louisiana, U.S.A. 
1,491,069. April 22nd, 1924. 

Claim 6 :—In a harvester, a supporting frame, two vertically slidable shafts jour¬ 
naled in the frame, cutters secured on the shafts and forming a pair of shears, links pivoted 
at their upper ends to the frame, and free to rock longitudinally of it, levers pivoted be¬ 
tween their ends to the lower end portions of the said links, blocks pivoted to the said 
levers and operatively connected with the said shafts and cutters, means for moving the 
levers pivotsdly to raise and lower the said shafts and cutters, and a plate for the lower 
ends of the cut plants to rest on supported from the two said blocks and arranged above 
the said cutters. 
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Cbntkzfuoal Machine Bkaxb. Eugene Roberts, (assignor to The Western States 
Mac/iine Co.^ of Salt Lake City, Utah, U.sA.). 1,603,677 September 16th, 
1924. 

Claim 2 : In a brake for a gyratory centrifugal or the like, the combination of a 
rotary brake element secured to and rotating with the gyratory shaft, movable brake 
members mounted on a fulcral support to be moved against and away from the rotary 
element, friction slides mounted in said brake members upon universal joints whereby 
the friction slides adjust themselves to the angular deflection of the rotary element but of 
the plane of movement of said brake members by reason of the pressure between the slides 
and said rotary element in order to equalise the pressure on diffeient portions of the friction 
8uri||ice, substantially as described. 

Pekssukh Filtbk (Swkbtland Tvpe). Ernest J. Sweeiland (assignor to the United 
Filters Corporation, of New Yoik, U.S A.) 1,610,663. October 7th, 1924. 

Claim 1In a pressure Alter, a closed casing, a rotable drainage pipe mounted in 
said casing, a plurality of separable filter leaves mounted on said pipe, spacing members 
located between the leaves and spaced from the pipe, and compressed means spaced from 
the pipe and adapted to form a fliiid*tigbt joint between the leaves and the spacing membeis, 
the leaves and spacing members being slidable with reference to the pipe, and means for 
applying compression to an assembly of leaves, spacing members and compressible means 
for locking them on the pipe. _ 

Bebt Toppehs. {AJ Ole C. Hanson, of Hopkins, Minn , U.S A. 1,60S,S84» 

July 22nd, 1924. (B) Elmer L. Amble, of Frost, Minn , USA. 1,610,463, 
October 7th, 1924. {€) Reinhold Bohman, of Bay City, Mich., U.S.A 

1,613,737* November 4th, 1924. 

Bbkt Hakvbstbks. (A) Samuel C. Beale, of Los. Angeles, Cal., U.S.A. 1,603,636. 
August 6th, 1924. (.B) Frank W. Knowles, of Seattle, Wash., U.S.A. 

1,604,484^ August 12th, 1924. 

Beet Cutters. Herman L, Hartburg, of Denver, Colo.. U.S.A. 1,433,303. 

February 12th, 1924. Beet Lifting Bladb. Charles E. White, of Moline, 
Ill., U.S.A. 1,439,670. April 8th, 1924. Beet Dioobu and Topper. L. P 
Christensen. 1,491,617. April 22nd, 1924. Beet Drill H. Wilson, of Ada, 
Okla., U.S.A 1,613,613. October 28tb, 1924. Bbbt Djogrr. John W. Little, 
of McCook, Nebr., U.S.A. 1J513,833, November 10th, 1924. Beet Loading 
Machines. Ellie C. Evans and Patrick C, Roberts, of Wiley, Colo., U.S.A 
1,609,139. September 23rd, 1924. 

Centrifugals. Albert J. Gravenberg, of Savannah, Gu., U.S.A. 1,610,776. 

October 7th, 1924. {B) William C Coleman, of Wichita, Kans., U.S.A. 

1,510,667. October 7th, 1924. ((7) Alfred Melotte, of Remicourt, Belgium. 
1,613,337. October 28th, 1924. (D) Henry D. Hellmers, of Las Vegas, 

Nev., U.S.A. 1,613,687. October, 2l8t, 1924. 

Filters. (A) Charles C. Afilum (assignor to E. /. du Pont de Nemours & Co., 
of WilmlUgton, Del., U.S A ). 1,498,313. June 17th, 1924. i,B) Francis W. 
Brackett, of Colchester, England. 1,604,030. August 6th, 1924. (C) Oscar 
B. DepuCf of Chicago, Ill., U.S.A. 1,613,977. October 28th, 1924. 
(D) Geo. D. iHtkey and Harry W. Conrad, of New York, U.S.A. 1,614,966. 
November 11th, 1924. [S) Edwin Morrison (assignqrto The Great Western 
Sugar Co , of Denver, Colo., U.S.A.). 1,616,130. November 11th, 1924. 
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United States. 


( fFtlUU i Gray.) 


(Tons of 2,240 lbs.) 

1925. 

Tons. 

1924. 

Tons. 

Total Receipts, January Ist to January 28th.. .. 

178,737 

160,060 

Deliyeries y, yy 

171,738 

160,854 

Meltings by Refiners ,, „ .. .. 

. 166,660 

186,230 

Exports of Refined ,, ,, 

1,200 

2,200 

Importers* Stocks, January 28th .. .. 

6,999 

— 

Total Stocks, January 28th . 

40,164 

49,383 


1924. 

1023. 

Total Consumption for twelre months . 

.. 4,864,479 

4,780,684 


Cuba. 


Si'ATKUKNT or ExFOKTB AND Stuoxs 01 Sdoar, 1921-1922, 
1922-1923, AND 1923-1924. 


(Tons of 2,34U lbs.) 

Exports . 

Stocks .. 


ie21'22 

Tods 

.. 3,866,886 , 

8,478 

1922-23 

Tons 

.. 3,477,746 .. 

1923-24 

Tons 

3,928,863 

1,409 

liocal Consumption . . 

Destroyed by Incendiaries .. .. 


3,876,364 
121,023 . 

3,477,745 
. 126,166 .. 

3,930,272 

124,687 

11,683 

Total Production for Season , 

. .. 

.. 3,996,387 

3,602,910 

4,066,642 

Havana^ December f9th, 1924 



J. L 

Mijkr. 



Sugar Crops of 

the World. 



(After Wtllelt 

4’ Oray.J 



Cane 

Beet. 

Total. 

1913-14. 

. 9,801,536 

8,634,942 

18,436,478 

1914-16 .. ., 

10,176,664 

8,306,778 

18,483,432 

1916-16. 

. 10,616,876 

6,264,018 

16,869,894 

1916-17 .. .. 

. .. 11,331,998 

6,772,864 

17,104,862 

1917-18.. 

. 12,366,669 

6,016,262 

17y38i,831 

1918-19 . 

. 11,918,691 

3,883,003 

15,801,694 

1919-20.. .. 

. 12,236,762 

3,269,380 

16,495,142 

1920-21 

. 11,962,928 

4,687,412 

16,640,340 

1921-22. 

. 12,700,974 

' 4,914,081 

17,616,066 

1922-23 . .. . 

. 12,916,878 

6,202,661 

18,119,639 

1923-24. 

. 18,838,069 

6,861,478 

19,699,647 

1924-26 (Estimate). 

. 14,661,867 

8,133,400 

22,786,267 
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United Kingdom Monthly Sugar Report. 


Oar last report was dated the 12th January, 1925. 

The market throughout the period under review has maintained a steady tendency 
and at times a firm tone has prevailed. Prices generally are on a higher level than a 
month ago. 

Business on the terminal market at first was not large, hut later a greater interest has 
been shown and dealings have been heavier. Speculation is taking more interest and there 
are distinct signs that sentiment is slightly changing. Tenders in liquidation oi January 
were quite small and dealings in this month took place from 17 b. 3d. to IBs., finally being 
liquidated at ITs 10}d. March sold from ITs. 3d. to 17s. 9d. to 17 b. 4)d. to 18s. 3d. to 
17s. 9d. to 18 b., May sold from 17 b. 4}d. to 17 b. lOJd. to 17 b. 4id. to IHs. 3d. to 18 b., 
Au^st sold from 17s. fid. to Is. 10|d. to 17 b. fid. to 18s. 3d. to 18s. A fair business was 
done in new crop, October/December sold from 17s. 7id. to 18s. l|d to 18s., and December 
alone from 17s. fid. to 18s. l)d. to Is. lOJd. The latest prices are February Is. 9d., 
March 18 b., May 18 b., August 18s. l^d. and October/December 18s. 

Trading in actual sugars has been fairly brisk, Dealers, owing to their hand to mouth 
policy, have let their stocks run down to a minimum, and with the navigation on the Elbe 
interfered with by ice a very steady demand has existed day by day for ready and near at 
hand sugars. Fine Granulated on the spot has advanced from 318. to 31 b. fid. and the 
latest quotation is 31s. 3d. The scarcity in lower grade Granulated is very marked and 
good Polish sold at 308. lO^d. and Javas at SOs fid. The Anglo*Scottish is practically the 
only English factory which had any sugar to sell, and theii price has been stationary at 
32 b. 3d. A good business was done in White Javas for May/June shipment at 17s. fid., 
June/July 178. 4}d. to 17 b. 3d., and July/August at 17s. 3d. to 17 b. l|d., all o.i.f, U.E. 
Canadian Granulated was sold from IBs. fid. to 184. 9d. c.i.f. for February/March shipment. 
Gzeoho Granulated ready sold from 17s. 9d. to IBs. 4)d., and a good business was also done 
in ready Dutch Fine from 178. 9d. to 18s. 3d There is a little more demand for forward 
and the prices ruling have been the same to 1|d higher than prices for ready or prompt. 
German sugars have not been offered at anything like parity. Belgium Granulated and 
Crystals have advanced from 178. fid. to IBs 

The British Refiners have been constant buyers of raws, and as Cubans were the only 
sugars available for them a large steady business has been transacted from ISs. fid. to 14 b. 
0 i.f. U.K. 

The British Refiners reduced their prices on January 14th by fid. pex owt. for spot 
and 3d. per owt. for forward. Their March quotation of Sis. 9d. comparing veiy 
favourably with any other foreign imported sugar, they did a very large business at this 
price. On February 2nd they advanced the price of second half February by 3d. per cwt., 
bringing it into line with the spot price, and March by 3d. per c\^t. to 32 b. Their latest 
quotations are No. 1 Cubes Sfis. fid., London Granulated 32 b. 4|d. 

There has been a steady demand for Refined in America and the Refiners have been 
constant buyers of raws. The chief business has been done in Cubans from 2f to 2J cents 
c.i f., Porto Ricos and Philippines at 4*52 to 4*59 c.i.f. 

The Cuban crop is maintaining its satisfactory progress and the receipts to date are 
130,080 tons more than this time last year. There are complaints that the yield is not so 
good as in 1924, and there are rumours that the crop will not reach 4,600,000 tons, but 
the ofiicial statisticians have no^ yet reduced their original estimates. 

It is interestiiig to note that it is estimated that the U.K. will produce during the 
campaign 1925/1925 75/80,000 tons from the beet sugar factories now working and those 
in course of erection. 

21, Mincing Abthub B. SbnGB, 

London, ILC 3* Sugar Merchants and Brokers. 

9th, 1925. 
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No. 315. MAECH, 1925. Vol. XXVII. 

Notes and Comments. 

The British Sug^ar Subsidy Bill in Parliament, 

The second reading of the Bntish Sugar Subsidy Bill took place in the House 
of Commons on February 18th, being moved by the Minister of Agriculture 
(Mr. Edwaiu) Wood). His speech was largely coneeined with emphasizing 
ceitain arguments already advanced in previous debates and in commenting ou 
some of the objections raised by the opponents of the measure. At the outset lie 
quoted sonio figures from a Lincolnshiie farmer to demonstrate the good effect of 
sugar boot growing on English agricultuie. Not only were the beet tops and the 
molasses tin excellent cattle food, but the corn in that district as the result <»f 
rotating beets yielded fiom one to two sacks per acre more than after other root 
crops. Then he emphasized how vital it was for the success of this industry for 
both farmers and factories to co-operate in the production of beet of the highest 
possible sugar content; he was veiy glad to know that the Farmeis’ Union, the 
seed merchants, the factories, and the Royal Agiicultural Society were all putting 
their heads together to study the question ot the production of the best beet and 
of the best and most suitable seed in this country. 

Mr. Wood went on to deplore tlie hostile attitude adopted b}" the big 
co-operative movements in this country against the scheme; although these 
bodies were prepared to push their ramifications till they got back to the farm m 
all parts of the world, yet as soon as a concrete pioposal enabled them to do the 
same in England, they found a hundred good reasons for not doing it, wheieas 
they might very well go into the business themselves, establish their own 
factories, and theieby extend the industry. As for the argument that the 
Government were establishing a vested interest, there was more danger on that 
score from the foreign competition which sent us most of our sugar and would 
continue to do so. 

Then Mr. Wood turned to the question of the refiners’ objections which he 
thought even ou their own assumptions were greatly overstated. The refiners’ 
case was very fully considered by the late Government and was in all respects 


121 



March] 


The International Su^ar Journal. 


[1925. 


most carefully reviewed, Asa matter of fact these proposals have been under 
the review of four different Governments. He himself had met the refiners and 
endeavoured to the best of his ability to ascertain the point of their grievances. 
But, for one thing, the refiners used very loose language when they talked about 
the advantage of the subsidy of 218. od. What advantage were the white sugar 
people going to have out of this figure ? The 218. 5d. had to do a good deal. It 
had to secure the growing of beet by the farmers, and to make up the difference 
of wages that are paid in this country as compared with Continental countries; 
and this share of the subsidy could not be claimed to affect the refiners More¬ 
over, as he reiterated, the incidence of subsidy was based on the Customs scale 
w^ich, if it was fair for Customs duty, was fair also for subsidy allowances. 

Then Mr. Wood dealt with the allegation that the business of these new 
factoiies would cut exclusively into the business of the old refineiies. “The 
future of the refiners depends [he remarked] much more on their ability to 
compete with foreign refined sugar than upon anything elne It is very likely that the 
refiners to-day are being hit, but that they are being hit by a bigger thing than the 
subsidy to home-grown sugar. They are being hit by a general drift of world sugar 
production 1 am going to suggest as one who has addressed himself to the subject, and 
endeavoured to bring an impaitial miud to hear upon it, that they are using this proposal 
as a peg upon which to hang a plea for general protection against foieign competition 
They may say that they see no reason that the new production will cut exclusively into 
the foreign field, and not into then a. On the other hand, I say to them that I see no 
reason to suppose that the now production will cut exclusively into them and not into the 
foreign. In fact, the truth of the m^itter is that at this moment the consumption of sugar 
due to the remission by Mr. Sxowdkv of the sugar duty is increasing, and that is another 
ground why the refiners need feel less alarm than they unhappily seem to do. Apart 
from that, I myself have no doubt that if the subsidy were so drawn as to discourage 
factories from undertaking what is called the * continuous process ’ m this business, it 
would be to establish them on a basis, unprofitable and uneconomic. That is, 1 think, 
supported by ample evidence from a great many different countries. I have heard doubts 
expressed by the refiners as to whether this industry, once established, will he able to 
make good at the end of the ten years’ period. Very likely these doubts would be 
reinforced if this industry were compelled to develop upon lines which the host modern 
practice is throwing out of date Therefore, I think a case for the encouragement of the 
continuous process m this production is overwhelming.” 

And tu emphasize this last remaik Mr. Wood was good oiiougli to add: 

Let me quote from wliat I believe to he an impartial journal^ the ^ Interaatumal 
Sugar Journal,* which ou this subject m January last said something which may 
have more weight than anything I can say,” and he then proceeded to read to the 
House a portion from our January Notes and Comments, in which we laid it down 
that any desire of the refiners to retain their monopoly at the expense of home 
beet sugar manufacturers was not one that could be countenanced, and that the 
new factories must have freedom to turn out just that type of sugar that it pays 
them best to manufacture. 

As a final remark Mr. Wood said that ”the refiners’ opposition to the 
establishment of the beet sugar industry is not peculiar to ourselves. Exactly 
the same thing happened in'the United States. The refiners of raw cane sugar 
from Cuba were up in arms against the establishment of the beet industry on 
similar lines to what we are doing here. Their objections were overruled, and 
both industries since then have continued to progress side by side. I see no 
reason why that same happy result should not follow here.” 
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The Refiners and Foreis:n Competition. 

Mr. Wood (iu his speech above chronicled) rightly, we think, suggested that 
what the reliners were really up against was foreign competition. Overseas 
sources are no longer content to send us raw sugars for our refineries to melt; 
the American refineis have since the war embarked on a policy of sending their 
surplus stocks of refined to the European market, some of which enters England. 
And Ozecho-Slovakia, Holland and Belgium have been doing likewise. The 
imports of refined sugar into this country duiing 1924, accoidingto the Board of 
Trade Returns, totalled 600,000 tons or about one-thud of our total imports that 
year. The refiners claim that their establishments in this country can deal with 
Ij million tons of raws or practically the amount of the presei't consumption. 
But wo think we aie right in saying that this capacity has only been in existence 
a few yeais, the refineries having been enlarged during the war years; and we 
question whether there has been a single year when the refineries have woiked to 
anything like the whole of this enlaiged output. If we have premised correctly, 
then the position is simply that the refiners, as a result of the abnormal conditions 
existing during the war, have counted on attaining an output which subsequent 
years of more normal compc^tition have not allowed to develop; instead, the foieign 
rofiinng intoiesLs ha\e invaded our maikot in increasing force, our enlarged 
refineries have failed to socuie full oinployment, so the new form of competition 
which the home beet ‘^ugar industiy is introducing is being made the “ whipping 
boy ” for tho evils aiising iii the mam from quite different directions. 

Mr. Wood seemed to think that the lefinors’ real aim was a plea for general 
protection against foieign competition. We think it would have been bettei if 
from the outset they had emphasized the seiiousness of this competition, instead 
of attempting to throttle tho nascent beet sugar industry at liome. Their attitude 
lather reminds ns of the familiar case of the medium-sized dog who having had the 
worst of au encounter in the street with a big rival, meets a smaller canine on the 
way home, and vents his spleen on the inoffensive creature. If the couniiy had 
given the Goveinmeiit a mandate for protection, wo should have been amongst the 
first to suggest that the home refining luteiests should have a preference against 
foieign refined—it is only what every other sugar pioducing country would do in 
the inteiests of its own workers—but as the polls have decided otherwise, it is 
inevitable that our refiners, like other manufacturers in this country, must put 
up with the foreign competition that the free trade proclivities of the electorate 
have chosen shall continue. We suggest, howevei, that if the lefineis uigently 
need protection from such competition, they should tiy theii luck with the new 
Safeguarding of Industries measure which the Government are about to introduce 
and which is destined if it passes into law to assist special cases of hardship in 
trade. What is patent is that the House of Commons are clearly of a mind to 
refuse to stultify the prospects of British sugar beet agriculture and beet sugar 
manufacture by differentiating the scale of the subsidy in the interests of the 
refiners. The right remedy in this direction is for the refiners to embark on home 
sugar production on their own account; and they are realizing this suflicieutly to 
make a start at once. Not only have Messrs. Tate & Lyle, Ltd. taken a share in 
the United Sugar Company’s new factory at Bury St. Edmunds, but one of the 
Liverpool refineries is being converted to deal with beets, which we understand 
will be grown by faimers in the fertile west Lancashire agricultural districts. 
And a Greenock refinery is reported to be doing similarly in its own district. 
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The Real Value of an Indigenous Beet Sugar Industry. 

Before leaving the subject this month, we must lefer to the fears expressed 
in some quarters as to what will happen to the home beet sugar industry* at the 
end of the ten years when the subsidy is withdrawn. It is implied that, with the 
latter gone, the industry will be unable to compete with tropical cane sugar. 
Whether when that time comes England will be able like Holland to run her 
sugar industry on free trade lines, or like Amenca must continue some degiee of 
))reference, can only be decided when the end of the subsidized decade arrives. 
On another page we reproduce some interesting data from the pen of Mr. Truman 
GL Palmer, the eminent U.S. sugar expeit and statistician, showing clearly that 
tlm difference in cost of production between Cuban cane sugar and American 
domestic beet is so marked that a continuation of the import duty is impelative 
if the latter industry is not to be crushed out. But it is not a case of bolstering 
up a bad industry; two important results are ensuied that would equally apply 
to beet agriculture in this country. The cereal farmers get the maiwellous 
rotating value of sugar beet; and the sugar market enjoys the modeiatiiig in¬ 
fluence of a source of sugar independent of the tropical cane sugar producers and 
of the refiners. As regards the first, Mr. Palmer points out that German agri¬ 
culturists, thanks to the existence of beetroot in their rotation, get just double 
the amount of wheat, of oats, and of potatoes to the acre that the Ameiican 
farmers outside the beet tract obtain. As regards the second reason, it is obvious 
that a sugar production well distributed will tend to prevent monopolies on the 
part of those who endeavour to corner such huge crops as Cuba and Java turn 
out; price fluctuations whether caused by market manipulation or by the failuie 
of one predominating crop will be less violent; so the consumer in this countiy 
and elsewhere stands to gain. And so, it may be added, does the cane sugar pro¬ 
ducer in the British Empire, since lie is particularly susceptible to the influences 
of big foreign crops like that of Cuba, and there is nothing to suggest that a 
British ** Cuba’* will ever be developed to match the extent and influence on the 
sugar market which that West Indian republic at present possesses. 

For these reasons, we hold that whether the home beet sugar industry can 
establish itself against all comets or not in the ten years of preierence now con¬ 
ceded it, it must eventually be judged not so much on that count as on its influence 
on other British agriculture and on its effect in keeping down the price of sugar to 
the home consumer by competing actively with foreign sources of supply. If a 
little stimulant is still needed it should be forthcoming; and, after all. Imperial 
preference on sugar seems to have come to stay, and ‘the home industry can 
certainly count on getting that much advantage over foreign sugar (beet or cane), 
even if it has to compete on equal terms with cane sugar from the Empire. 

The Imperial College of Tropical Agriculture. 

On January 29th last, the Lord Mayor of London gave a Luncheon at the 
Mansion House in aid of the appeal for £100,000 to equip and endow the Imperial 
College of Tropical Agriculture in Trinidad. A distinguished company was 
present, and the subsequhnt speeches were listened to with great cordiality. 

Mr. Ambrt, the Secretary of State for the Colonies in proposing the toast of 
the College, em|diaeized the importance of the development of the Empire on the 
foundatione laid by the late Joseph Chamberlain. As for the evolution of the 
College, they owed a great deal to the sympathy and help of Lord Milner, when 
he was at the fjolonial Offloe. But to the governing body which had brought the 
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college into existence, they owed a great debt of gratitude; its success was largely 
due, he believed, to the fact that science and business met together on it on 
common ground and with a common object. Although it was inyidious to select 
names, he might be allowed to mention Mr. Moody Stuakt, the chairman of the 
Finance Committee, Sir David Prain, and Professor Farmer on the scientific 
side, and, more generally, the indefatigable and zealous Secretary, Mr. Aspinall, 
and the chairman. Sir Arthur Shipley. On the spot the scheme had been a 
success, largely owing to the zeal and enthusiasm of the director, Sir Francis 
Watts, to whom there had lately come a very distinguished successor in Dr. 
Martin Leake. In the three years of its existence, the college had already 
justified itself, and its importance was being recognized all over the Emj[)ire. It 
would very shoi tly be endowed with a model sugar factory which was going to 
help to remove the humiliation and reproach that up till now sugar chemistry and 
technology could not be learnt within the British Empire He believed that the 
College was indeed destined to be a true centre of thought and an inspiration foi 
the whole Empire. 

Sir Arthur Shipley remarked that every man, woman, and child in this 
country was dependent on the tropics to an extent which was hardly realized. 
Hence it was of vital importance to the entire community in Great Britain that 
the growth of tropical produce should be not only maintained but developed under 
our flag. To secuie that object was the purpose of the new college. But much 
remained to be done before they could carry out their full programme—the 
completion and equipment of the new buildings and laboratories, the piovision of 
hostels, and also of a farm or estate, for all of which purposes the sum of £100,000 
now asked was needed. Incidentally, he announced that the trustees of the 
International Health Board had offeied £1000 a year for five years to establish a 
professorship of Tropical Sanitation and Hygiene ; this would enable young men 
of high training, scattered thioughout the hotter regions of the world, to act as 
forerunners in showing the people how to escape diead tropical diseases, e.g., 
malaria. Till the boginiiiug of thi--. centuiy the tiopics and sub-tropics were 
almost closed, piimanly owing to the existence of this malaria. That could now 
be overcome and open up enormous almost undeveloped tiacts of laud from which 
we could draw the food, the metals, the cotton, and the timber, which would sufiice 
to keep this Bmpiie well fed and even wealthy for many geneiations. 

Viscount Burnham, who spoke for Lord Milner the organizer of the appeal, 
said that this request for £100,000 was made on the broadest lines of Imperial 
patriotism. He referred to big gifts already made, including that of Trinidad of 
£50,000, and that of the British sugar machinery engineers who had given 
machinery and plant to the value of £20,000 ; and he stated that, thanks to the 
various gifts and grants, the college alieady had an income of from £15,000 to 
£18,000 a year. But every penny of the £100,000 now asked for was required, 
for it was based on a careful calculation of the cost of absolute essentials, which 
would ill the end give them a tenfold return of capital and interest. 

Progress of the Cuban Crop. 

Our Havana coriespondent writes that the Cuban sugar crop is now making 
rapid strides, and the output at the date he wrote (February 21 st) was much ahead 
of that of any previous yeai at the same date. By the middle of February a little 
over 1,170,000 tons of sugar had been delivered to the seaports for exportation, 
which compares with the amount of 1,000,000 tons in 1924 and 1,010,000 tons in 
1923 at same date. It will be seen then that a record crop is to all appearances 
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in the making, and if the weather and the labour oonditious continue favourable 
Cuba will this year produce well over four rnilhoii tons of raw sugar. Earlier 
estimates placed the probable production at from 4,600,000 to 4,700,000 tons; but 
our correspondent has all along deemed them too high and still considers them so. 
They were based on yields of sucrose such as were obtained duiing the 1923-24 
crop ; but factory yields obtained this season from representative mills point 1o 
an average this year, lower than the yields to same date last year by about 0*21 
per cent. This faqt will make a big difference on the final output if the percentage 
is not increased. 

Although the sucrose in the cane was increasing rapidly when our corres- 
Hondeut wrote, there had not been the cold weather which is so necessary to 
mathre a rich sucrose-bearing cane The weather in fact had been very mild and 
very few days of cold weather had been experienced, so that, so far, in many 
instances yields have been on the low side and mills have not done more than cover 
operating expenses. Apart fiom that, the low price of sugar maintains a quiet 
market. So looking at the crop prospects from these several points of view, our 
correspondent sees no good reason for alteiing his previous estimate of a crop of 
4,300,000 tons, oi 6*12 per cent over lastyeai’s figures. 


Indian Sugar Nomenclature. 

A correspondent who has been confused by the apparently contradictoiy use 
of the terms gnr and jaggery in Mr. Wynne Sayers’s article on the sugar trade 
in India appearing in our last issue, * wivtes to suggest that these terms should be 
defined more accurately and be confined to what he supposes is their legitimate 
meaning, instead of being used indiscriminately. 

It maybe observed at the outset that the aiticlo in question wasnotpnmarily 
intended for other than Indian perusal, but as it whs bound to be read by a wider 
circle of readers than that contained in Indiu, there is some excuse for the com¬ 
plaint that the nomenclature employed in the ai tide is largely confusing to the 
outsider. 

As a matter of fact gar and jaggery are stiictly equivalent and mean exactly 
the same thing, that is boiled-down juice, usually with a little lime or other sub¬ 
stance to enable it to keep better duiing the rains. (Jur is the vernacular 
that has outclassed all the others in north India, jaggery has done the same 
in south India and Ceylon. Ilence the apparently confusing remutk cited by our 
correspondent that “the production of jaggery kept dpwn the prices of gur” 
would mean in India in all probability that the great yield in South India forced 
down the prices in the north. 

But it must be observed that these terms do not refer solely to sugar cane but 
are applied also to the products of various palms. Thus in Bombay one reads of 
date gur; in Madras of date, coconut and palmyra jaggery; and in Ceylon of 
jaggery from caryota; all of which terms are correct. 

Whether gur or jaggery can be properly classified as raw sugar is perhaps a 
matter of opinion* Certainly thoy have little analogous with muscovado, for they 
are not the material from which sugar is made, or at any rate they should not be 
so used. On the other hand, they are a form of food for which more can be con¬ 
ceded, perhaps, than is customarily done. Our may be often dirty, but it has 
much' more ^^^vour in it than sugar has a right to have, and it is exactly what the 
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Indian wants as a food. In its purer forms it is in itself quite a pleasant sweet* 
meat and appeals to even European palates. 

As a matter of fact, there are in India avast number of different preparations 
of the sugar cane juice, varying from the dirtiest messes to the most beautiful 
crystals. Rah is an attempt, crude at that, at making a sort of low-grade raw 
sugar ; here boiling is not carried so far as in jaggery, and an effort is made to 
drain off the non-crystallizable elements; hence it is more on a par with muscovado. 
When rah is completely washed it becomes khand, and a number of different forms 
are produced from the latter by further purification, such as htza Jchand, 

chim, etc. The best quality of all is kvza khand which is equivalent to our “sugar 
candy.” 

A final point to be borne in mind is that the gurs or jaggeries of different 
tracts ill India differ very widely in character. That of the country around 
Gorakhpur is a typically bad gur, while that around Meerut is among the best in 
India ; Bombay, if wo mistake not, has generally good gur. Finally, when 
jaggery isieiiuired to keep during rainy peiiods it is sometimes heavily limed, 
becoming very hard and dark, when it is not pleasant to eat. It was such jaggeiy 
that used to he sent to England from the Godaveri district for the use of the 
breweries at home. 

The Czechoslovakian Sugar Production. 

Accoiding to a Depaitmont of Oveiseas Tiade report fiom Prague, figures 
issued by the Czechoslovak Sugar Manufactmeis’ Association for the current 
season (October to Januaiy) show a large inciease on those foi the previous 
season. The January output was 56,583 tons of law inateiial, compaied with 
17,378 tons in the corresponding month of 1924. This brings the total output for 
the months of October to January to 1,392,300 tons, against 974,728 for the same 
months last season. In January the exports totalled 99,227 tons, compared with 


)H1 in 1924. 

1924-25 

192:i-24 


(in tons of unrclmed 

sugar) 

Stock in hand on October Ist . 

6,816 . . 

9,236 

Pioductioii (October-Januarj) 

1,376,953 

974,728 


1,383,769 

983,963 

Total exports to the end of January amounted to 544,272 tons as against 


342,598 in the same period of last season. These exports went largely to Italy 
and Trieste (174,000 tons), Hambuig (140,000 tons). England (92.000 tons, com¬ 
pared with 79,000 last season), Austiia (46,000 tons), and Switzerland (40,000 tons). 
Among the othei cemntries importing Czechoslovak sugar, Eussia appears on the 
list for the first time since tlie war. The value of these sugar exports is estimated 
at between 1250 and 1500 million crowns. 

Home consumption accounted for 145,512 tons, compared with 140,114 tons 
in the first four mouths of the 1923-24 season. Supplies on Hand at the end of 
January totalled 693,985 tons, as against 501,251 tons in January, 1923. Finally, 
during the four months in question the production of molasses was 218,374 tons, 
compared with 147,848 tons last year. 

Exports of American sugar machinery to Brasil fpr the nine months ending last 
September were, according to Comnarce Reporti^ greatly in excess of the quantity during 
the corresponding period of 1923, being $157,869 in 1923 and $670,494 in 1924. 
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From the <*Sus:ar Canei” March, 1875. 

This number of our predecessor happened to be concerned almost entirely 
with political matters concerning free trade in sugar, and with statistics regarding 
production in different countries. However, it contained a Keport made by 
Biohard Henry Burton on his visit to the usines of Martinique in 1872. 
Extracts from this seem worth while reproducing, since it describes very well the 
condition of the art of making sugar Fifty Yeais Ago. 

^ M Unsightly, but commodious, La Benty (the largest central in the island), 
in good yielding weather makes 80 hogsheads of sugar a day. It has two mills; 
they ground in 1871,.46,861 tons of cane; 46 persons are employed to throw 
canes from the wagons to the cane earlier. .... Behind each mill are two 
persons to throw back any piece of megass that may not have been thoioughly 
squeezed. The extraction is about 68 per cent, on the weight of cane ground. 
The megass as it leaves the mill is carried up to a second storey by a carrier 
attached to it, from whence it is pushed over and thrown down to the furnace 

mouth of each boiler.The green megass from the platform above is 

at once supplied by a shoot, delivering it on a kind of platfoim in front of each 

boiler furnace, the stoker adding occasionally a little coal.Each 

basket of coal is supposed to weigh 22 kg., and each boiler consumes about 

36 baskets in 10 hours = 792 kg. or 1646 lbs.At La Benty there 

are 11 boilers kept at work by 22 fiiemen (forming two separate gangs of 11 each). 

.The cane juice on leaving the miilipasses through an iron trough 

or canal, having three strainers, and entering a moute-jus to be carried to the 
steam clarifiers in the upper storey of the building. Theie are nine of these 
hemispherical, double-bottomed, containing 460 gallons each. From these the 
clarified juice descends to the subsiders. Of these there are six. The skimmings 
and residue in the clarifiers is filtered and the clear juice passed on to the 
subsiders. At La Benty they put a small quantity of skimmings in one of these 
(Taylor) bags. From the subsiders the juice is passed through animal chaicoal 
filters. There are 18 of these at this usine. The charcoal is used first to filter 
the syrup; on the second day they pass through it the clarified juice, and finally 
when it is considered unfit for this until it may be reburnt, water is passed through 
the filters, and this sweetened water used for making rum. After the first 
filtration the juice is concentrated to syiup in the “Triple Effet.** There are 
two sets. They consist each of three vertical vacuum pans, 6 ft., 7 ft., and 8ft. 
diam. respectively. They can work off 26,000 gallons of juice to sytup of 2d®B. 
in 10 hours. The process is tedious and requires great attention on the part of 
the person in charge. It is expensive, cumbersome, difficult to manage, tedious, 
and the advantages in boiling in vacuo are destroyed, and glucose formed in the 
sugar owing to the time taken in performing the operation. Beduced to syrup of 
2d®B. in the Triple Effet, it is ag^in passed through animal charcoal, and then 
concentrated to grain in the vacuum pans. There are 54 coolers for the first sugars, 
and 108 for seconds and thirds; the sugar after cooling sufficiently is passed 
through a malaxeuvy or dividing machine, to break the lumps, and equalize it. 
From thence it is taken to the centrifugals. There are 20 of these driven by 
over-head gearing, all in a straight line, by forming two groups, each 10 driven 
by a separate e)||jine.’’ 
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On Februaiy 18th last during the debate in Parliament on the British Sugar 
Subsidy Bill, the Minister of Agiiculture (Mr. Edwaed Wood) in referring to 
the subject of the refineis* grievances and the difficulty of meeting them without 
inflicting injury on the new beet sugar industiy, made the following remarks 

**Let me quote from what I believe to be an impaitial journal, the Inter¬ 
national Sugar Jonrnal^ which on this subject, in January last, said something 
which may have more weight than anything I can say. Tliat Journal says this : 

Mt is obvious that any such desire of the refiners to retain their monopoly at the 
expense of the home beet sugar manufacturers is not one that can be countenanced in the 
process of building up in this country a thoroughly modem beet sugar industry. The 
interests of the two are—for the present at all events—largely irreconcilable, and public 
opinion i^hen properly informed is all in favour of giving the white sugar factories a free 
hand. We aie not prepaied to commit ourselvts at this stage to affirming that theie is no 
means of compromise that will surmount the refiners* difiiculty. But we afliim that the 
new factories must have freedom to turn out just that type of sugar that it paj s them best 
to manufacture, and if they get a subsidy at all, it must not be scaled to penalize them in 
the matter of their given choice * ** 


The British Beet Sugar Industry. 

Some Questions in Parliament 

On February 10th Mr Eowauo Wood (Minister of Agriculture) in leply to a question 
gave the following partuulars relating to thetiadingopeiations (f Kelham and Cantley :— 

Homb Grown Sugar, Limited, the owners of the Kelham factory, was registered in 
1920 with a share capital of £500,000, of which £260,000 was invested by the Government 
and £260,000 by public subscription The factory operated for the first time in 1921. 
In 1922 the factory was closed through the urgent necessity of reconstiucting the company, 
to which the Government had made a further advance of £126,000 on mortgage, and to 
make alterations and extensions to the machinery. The factory came into operation again 
in 1923 and 1924. 

The results of the first manufacturing season (1921) disclosed a net deficiency of 
£109^609, after charging £8,908 for mortgage interest and £16,664 for depreciation In 
1922 the reconstruction invohed tbo writing down of the sbaio capital by los. per £1 share 
in order to extinguish past losses and to write down the factory to its then value, as it was 
built in a period of inflated prices. In 1923 a net profit of £8,831 was made, after charging 
£19,852 for mortgage interest and £20,872 for depreciation on the revised values. The 
amount spent on capital expendituie upon the Kelham factory is appioximately £655,000. 

The Cantley factory was built by the Anglo-Nrthbrland Beet Sugar Corporation, 
Ltd., ill 1911, and during its first four years’ existence incuned a net loss of £244,364, 
exclusive of depreciation. The company was reconstructed as the English Belt Sugar 
C oHPORAixoN, Limited, but the factory did not resume operations until 1920, since when 
it has been in operation each season. During the season 1920-2L there was a net loss of 
£145,892 exclusive of depreciation. In the years 1922-23, the period of the remission of 
the Excise Duty, there was a net profit of £237,374 after charging depreciation. No 
dividend on shares has ever been paid by the companies owning the Cantley factory. The 
capital expenditure to 1928 upon the construction and equipment of the factory and on 
development expenditure represents at least £676,000. The net loss during the whole 
period was £162,882, after charging interest on debentures and depreciation for two years 
only. No account is taken in theire figures of losses through writing down the assets on 
reconstruction in 1916 by £212,804, or of the sum of £98,982 leceivedl^ thefiist company 
on foreign guarantees. _ _ 
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Mr. E. F. L. Wood (Minister of Agriculture) informed Mr. Hannoh, on February 
16th, that there were three sugar beet factories in the country and that seven were under 
consideration. The capital guaranteed them, so far, under the Trade Facilities Act was 
£90.000. Further guarantees wore under consideiation. The amount of foreign capital 
in the factories was £473,000._ 

In reply to a question in Parliament on February 16th, the Minister of Agricultuie 
stated that the number of factories proposed to be erected for the manufacture of sugar 
beet this year of which he had definite information was five. The names of the factories 
and the Directors of the Companies concerned were given as follows:— 

Sfaldino:— Anglo-Scottish Beet Sugar Corporation—Lord Weir, Lord Invernaim, 
Sij^ John Baird, Sir Ernest Jardine, and Mr. J. B. Talbot-Crosbie 

KiDDEHMiNsrRR:—Wcst Midland Beet Sugar Company.—Lord Weir, Lord Inver- 
nairn, Sir John Baird, Sir Einest Jardine, Mr. J. B Talbot-Crosbie, Mr. Cecil Brinton, 
and Mr. {councillor Woodward 

Eli : —Ely Beet Sugai Factory.—Sir James Jilartin, Sir Frederick Hiam, Colonel 
Courthope, Mr. J. P. van Kossum, Dr A. Wijnherg, and Dr. J A. van Loon. 

Ipswich :—Ipswich Beet Sugar Factory.—Colonel Courthope, Sir James Martin, 
Sir Edward Packard, Mr. J. P. van Kossum, Dr. A. Wijnherg, and Dr. J. A. van Loon. 

Bury St. Edmunds : —The United Sugar Company —Sir Ernest Tate, Sir Leonard 
Lyle, Mr. Charles L}le, the Earl of Denbigh, Sir Douglas Newton, Dr. Albert Hirsch, 
Dr. Edward Aczel, and Baron Paul Korfeld. 

In Pailiament on Febiuar} 24th, Mr. CIuinnrrs, in reply to Mr. Hannon, said that 
the names of the Companies to which the bee^ sugar siihsid} would apply were:— 

1924-26 season : Anglo-Scottish Beet Sugar Corporation, English Beet Sugar 
Corporation, 

1926-26 season: Anglo-Scottish Boot Sugar Corporation, English Boot Sugar Cor¬ 
poration, West Midland Beet Sugar Co., Ely Beet Sugar Factory Co., Ipswich Beet 
Sugar Factory Co , and the United Sugar Co. 

The subsidy would also apply to any other companies manufacturing sugai or 
molasses from boine-grown beet in the 1926-26 or subsequent seasons in conformity with 
the conditions under which the subsidy was granted. 

The Treasury had, on the recommendation of the Trade Facilities Act Advisory 
Committee, guaranteed the principal and interest of loans of £370,000 to be raised by the 
Anglo-Scottish Beet Sugar Corpoiation, Ltd., and £150,000 to be raised by the West 
Midland Sugar Co., Ltd., foi the purchase of machinery and plant. 


Poland. 

Official Sugar Statistics of the 1934-25 Campaign. 


(Basis White Crysials.) 


October/Januai y, Octob./Jan., 

1924 25. 1923/24. 

Metric tons. Metric tons. 

Stocks, October Ist . 12,734 6,287 

Production. 433,380 323,393 

Home Consumption 74,454 67,480 

Exports. 13^,760 .... 69,570 


Stocks* February.. . 1925: 234,900 1924: 201,680 

« _ ^ 
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Sugar Cane Work in Porto Rico.* 


The main factors in the success or otherwise of a research station are the 
character of the staff and the conditions under which they are working. It is 
of course vital that such staff should be more or less permanent, for this alone 
will enable them to detect the more important and difficult problems involved, 
and deal with them through such a peiiod of time as to enable them to reach a 
definite stage in progress if not of finality. But, as eveiyone knows, Porto Eico 
has had a peculiar expeiience in this matter; and each year important changes 
in personnel have been reported, while vacancies in certain sections have some¬ 
times been long continued. As a result of this, much promising work has been 
commenced only to be left half done; it is unreasonable to expect any two 
researchers, even on the same question, to work along exactly the same lines, 
and much dislocation has been introduced when the vacant period in an appoint¬ 
ment has been eliminated. Losses in staff have been especially serious during 
the last few yeais, and the repeated remonstrances of successive Diiectors of the 
Station, falling on deaf ears, have afforded little hope of impiovement in this 
matter. The public of Porto Eico has been kept fully informed of this hindrance 
to effective work by the publication each year of a table containing full details of 
the personnel, resignations, pencils of occupancy, reappointments, and so on; 
and in the table of 1923-1924, it is with peculiar pleasure that we note that the 
tide has apparently turned at last. From a comparison of the lists given duiing 
1922-1923 and 1923-1924, it would appear that during the former year there were 
seven roMigtiations in 14 scientific appointments (in the posts of Chief Pathologist 
and Horticulturist two changes occiined); whereas, in the yeai under review, 
no lesignations are recorded in 17 appointments (three assistants being added). 

There are thus indications that this canker of the department is in process 
of healing up, and one is naturally inteiested in trying to find out the cause of 
the change. The reason is not stated, but from a study of the financial statement 
it is observed that the appropriation for salaries has been increased from j541,000 
to close on $55,000, while the travelling allowance has risen from $2500 to $3500 
during the period. The whole appropriation for the Station for the biennial 
peiiod July 1923 to July 1925, has risen from $62,000 to $85,000, and a con¬ 
siderable portion of this has been allocated to improving the position of the staff. 
It is true that iu several instances the resigning members have obtained better 
paid positions in the island itself, and the retention of su 'h men as F. S. Eablk 
and E. D. Colon in Porto Eico will he of great ultimate importance; hut this does 
not affect the question of the actual woiking of the Insular Experiment Station. 

In these favourable circumstances, it is natural that the report of the 
Director, E. Mbn^indez Eamos, commences on and maintains an optimistic tone, 
much more so than we have noticed of late years. He writes ‘*We are fully 
convinced that no other similar outlay of public funds could he put to better use. 
When we consider that the total area of Porto Eico is little over 3600 square 
miles and that the island supports at present a population of probably 1,400,000 
inhabitants, the need of intensive, productive agriculture is self-evident/* As to 
the relative importance of the sugar industry, he writes “ Most of the work of the 
Station continues to be with the sugar cane .... The sugar cane is generally 
considered a sound source of wealth .... A prosperous sugar industry with 
reasonable profits in the fields and factory will always be a big asset towards the 
general welfare and progress of the community. During the last 25 years sugar 
cane has been easily our most important orop.^* And, moreover, we seem to 
I Annual Keport of the Insular Experiment Station, Porto Klco, 1923-1924. 
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detect a new feeling in the reports of the various chiefs of sections of scientific 
work, repeated lamentations as to the closing-down of impoi tant lines of study 
being no longer in evidence; so that the 100 odd pages of the report have been 
read with more interest than usual. 

Sugar cane varieties .—The Director repoits that this line of work, which was 
referred to in our review of the Beport of 1922-1923,^ was carried on with con¬ 
siderable energy, the collections being placed under the care of A. H. Eossnfjsld, 
who has become Cane Technologist; the Station is to be congiatulatod on 
seeming the services of so hard-working and experienced an officer. BH 10 (12) 
again headed the list of introduced varieties, and has now been planted out on a 
crop scale over several thousand acres. In Porto Rico conditions, it is described 
as tilleritog well and yielding heavily and, besides being a good ratooner, as 
maturing early and giving a juice of high sucrose content. Santa Cruz 12/4, 
which had several bad iharks against it in the previous repoit, appears to have 
somewhat recovered its position as a close second to BH 10 (12), and is even 
preferred to it in certain districts where it “ grew wonderfully well ” But the 
early maturing L dll has not come up to expectations in that, although develop¬ 
ing fast during the first five or six months, it was later surpassed by several 
other varieties under experimental cultivation. This is also the case with Badila, 
which does not now appear to be suited to Porto Rico conditions. Three Demerara 
seedlings are still being investigated. D 216 shows great vigour, germinates, 
tillers and ratoons well; and, by its erect habit, thick cane and dense mass of 
dark green foliage, appears likely to be a favourite. D 1135 shares the first 
three characters with I) 216 and is considered to be a valuable variety; and D 117 
is especially useful foi long planting. Further Demerara seedlings are mentioned. 
D 74 has not yet made good, but a fresh supply direct from* Demeraia has been 
obtained for further experiment. D433, the standard cane for Fajardo district 
(the eastern coast), did not do well in the varietal plots. Besides BH 10 (12), 
three other Barbados seedlings have been introduced and are being tested, but 
they do not appear to be equal to the variety named; these are Ba 11569, 6032, 
and 67. H109 has done well and is being rapidly propagated; it does not show 
extraordinary growing power and will, it is stated, have difficulty in surpassing 
seveial of the varieties already growing in the island. 

Uba continues to be the best cane for the western coast, although others of 
a similar type are being tried. On the south coast it was at first only planted on 
the poorer lands; but recently it has been extended to the dry ^illuvial fiats and, with 
proper curtailment of the irrigation for the three or four months before grinding, 
it has been found to surpass Cristalina and other standaid varieties. An excep¬ 
tional yield of 8*64 tons of sugar per acre is reported fiom a field 6J acres in 
extent. There is thus still much to be leaint concerning this variety. Of the 
seedlings raised in Porto Bico and already extensively tested, nine are given as 
the most promising, while among the more recent seedlings (that is since 1915) 
only a few are being grown on. Oaue seedlings have, it is stated, become very 
popular in the island. 

Further details of the work in oaue varieties are given in Rossnfeld’s Report 
which is appended. Much time was at first devoted to making himself acquainted 
with the conditions in the sugar cane tracts of the island; and, later, in rearranging 
and bringing up to date the exhaustive card index of varieties prepared by his 
predecessoys. All the varieties growing on the Station were studied in connexion 
with their past records, and a number of eliminations were effected so as to bring 
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the list within a reasonable oompass for intensive study. For this puipose the 
card index was separated into two separate sections, consisting of ** active” and 
** discarded ” varieties. A list is given of the former set, i.e., of varieties actually 
under trial at the Insular Experiment Station on 30th June, 1924—an extremely 
useful record. A comparative table shows that, while there were 458 varieties 
being tested in 1921, the number had been reduced to 157 in 1924. Anothei piece 
of work engaging Kos£NF£LD*s attention was the completion of an exhaustive 
study of the behaviour in Porto Rico of the POJ seedlings which had proved so 
useful in resuscitating the industry in Argentina, together with a comparison 
with their behaviour in the latter country. A leport on the subject was prepared 
for publication in the Journal of the Department of Agiiculture. An experiment 
has also been started for the purpose of getting some light on the known variability 
of the sugar content of the Uba cane at harvest time in Porto Rico. This has been 
rendered possible by the co-operation of the manager of the Hatillo Fruit 
Company, and plots have been laid down with Uba planted at various distances, 
from very close to widely spaced, on areas sufficient for obtaining accurate tonnage 
data as well as milling tests. The result of this experiment, which may be earned 
to second ratoons, should prove of great interest to the growers of this cane 
variety in the island. 

In the Division of Agronomy, P. R. Kuntz gives details of a number of fresh 
introductions of cane vaiieties during the year, chiefly from Cuba, Java and 
Jamaica appaiently; and fuither facts are added to those already given by the 
Director concerning the behaviour of recent introductions. The d’stribution of 
seed cane is free in Porto Rico, in accordance with a law passed by the legislative 
assembly. This method has been criticized in the past, in that only too often 
planters who had neglected the production of their own seed were said to have 
commandeered large quantities from the Experiment Station, not much caring 
what varieties were sent them.' There appears, however, to be a growing interest 
on the part of the planters as to the best variety for their local conditions. The 
quantities sent out are iucieasing year by year, as is seen from a table for the last 
five years. Thus in 1920-1921 134 plantations leceived 1890 bags of seed cane, 
whereas in 1923-1924 the numbers were 311 and 6930 respectively. Another table 
gives the lelative distiibution to the diSerent sections of the island; the north 
received by far the most, then the west, east and south in decreasing order, while 
some 26 bags were sent to the interior. Kuntz explains this by stating that the 
north and west are more affected by disease, and fresh sound seed is of lelatively 
more importance to them; and, moreover, these two sections are favouied by 
much greater transport facilities. It is possible indeed for the cane seed to be 
despatched, received and planted on the same day. The other tracts are not thus 
favoured, and the seed cane suffers from delays on the journey, so that it not 
infrequently arrives in a condition unfit for planting. To avoid this miscarriage, 
he suggests the sending of this valuable and perishable material by express, 
holding that it would pay to do so. A list is appended of 48 towns to which bags 
of seed were sent during the year, of which RioPiedras and Caguas received over 
one third of 6286 bags. It is also to be noted that each year a certain number of 
applications have to be held over till the next season; this gives a new set 
of figures, and in 1923-1924, while 311 applioations were satisfied, as many as 
232 were left uudealt with. Of the varieties sent out, BH 10 (12) and Santa Cruz 
12/14 were most in demand; and of the rest D llj, D 1135 and D109 head the 
list in this order. It is obvious from all this that the matter of varieties is 
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absorbing a great deal of attention both of the Agricultural Department and the 
cane planters. 

In the Diyision of Ohemistry, JP. LdPSZ DoMiiratrEZ mentions, as investigations 
planned for the year, the study of fiiter-prees cake as a fertilizer, manuring 
experiments with cane, determination of the nutritive value (as far as indicated 
by chemical analyses) of recently imported forage grasses, and a study of marsh 
lands of the north coast. All of these are of direct interest to the cane planters. 
The filter-press cake woik is spread over three years and the results will be 
published after next yeai’s haivest; but the details given foi the year show 
considerable increases in tonnage of canes in the plots thus treated. The cane 
manuring experiments were concentrated on the rate of matuiingof the TJba cane 
under various manurial doses; the canes weie to be cut at 18 months and the 
juice and ash to be analysed. Seven newly introduced fodder glasses were grown 
in plots, and analysed at different peiiods of growth to note the changes in their 
composition, and finally cut as a crop all together; further analyses were made 
of them grown as ratoons. Aciicular is being prepared embodying the results 
obtained by these analyses, together with notes of their respective powers of 
growth m the local conditions. The study of marsh lands is important for cane 
growers of the north coast in that the idea is to recluim these areas with the 
object of increasing the area under sugar cane. And here the Station has been 
fortunate in secuiing the co-operation of E D. Colon, a formei Director, who is 
actively assisting the study at a place called “The Five Hundred Acres,” in 
which he is inteiosted. Levels have been taken, and the amounts and character of 
the salt complexes of different levels are being investigated, the height of the 
water table has been deteimined, reclamation methods are being tested, and a 
further set of observations are being carried out at the Station laboratory with 
pot cultures of soil received from the spot. 

In the Division of Plant Pathology the new incumbent, Melville T. White, 
has spent the year in overhauling, and accustoming himself to his suiroundings. 
He finds the laboratory entiiely too small for effective work, ^nd has only one 
assistant which of course is a serious limiting factor. His assistant, B. A. Tone, 
is reported to be very efficient, but is about to proceed to Cornell University foi a 
course of advanced plant pathology. Much inconvenience is caused by the 
inadequacy of the postal arrangements, as most of the specimens received are 
found to be useless on arrival through vaiious delays in transmission. A 
paper on the present position of plant pathology in the'island has already been 
commented on in this Journal.^ A record of the most impoitant plant diseases 
in Porto Rico has been kept, and a summary list of these is given. Under Sugar 
cane we note the following: red rot {Colletotrichum/a/catum) common; leaf spot 
{ffehninthosporium sacchan) common; leaf spot {Leptoaphaeria Bucchari) very 
common; rind disease {Meluuconium aacchari) common and sometimes severe; 
leaf spot {PhylloBticta mcchari) common but not severe; gummosis {Bacternm 
vaacularttm) very severe in certain localities; mosaic disease very common and in 
some cases very severe; root rot ( ThitlaviopsiB paradoxa) found frequently; dry 
top-rot {PloBmodiophora vaacularurn) very common and very severe, especially in 
D 109; Pythium and Rhizootonia {Schlerotium Rolf ait) on record; Maraarhitia 
aaechari observed frequently but evidently a saprophyte. There is no doubt that 
there is plenty of work for more than one or two men here. The Division is in 
charge of many other crops, some of which have received attention ; but the main 
attention has been paid to sugar cane during the year, i^^this is Uie major crop 
in the island. 
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A special study was made of the effect of mosaic on the tissues of affected 
sugar cane plants; considerable progress was made in the study of dry top-rot; 
some of the leaf spots are becoming serious and have received a good deal of 
attention; and the root rot disease presenting'‘a most complicated series of 
problems,” is being studied in co-operation with the Division of Chemistry, with 
special reference to varieties, soil and moisture. Incidentally, it is mentioned 
that B. A. Bouknb, ‘ who has done such useful work on root disease in Barbados, 
has taken up the Professorship of Plant Pathology in the Agiicultural C^ollege at 
Mayaguez. This will, doubtless, indirectly stiengthen the work of the Division. 

G. N. Wolcott, in the Division of Entomology, as usual covers much ground, 
and various important posts have received attention. In sugar cane the chief 
work was in connexion with the major pests, white grub and moth borer, but a 
consideration of these must be reserved for another occasion.® 

C. A. B. 

JC 

Crop Production in India. 

A Review. 

India is a country of paiadoxes—to us in the west The splendour of the 
palaces and the miserable huts of the cultivators of the soil would seem to indicate 
a greater disproportion in the distiibution of wealth than exists in Europe. 
Money is always available iii the former for gala spectaclen on a lavish scale, and 
the ryot may be described in many parts as always on the verge of starvation. 
But these appearances are somewhat deceptive. Piactically all tlie wealth of India 
is ultimately derived from agriculture ; and, in spite of the unkindnessof soil and 
the pitilessiiess of the skies over laige tracts, there is enough food for all. But, 
just as the wealthy delight in periodic displays, the poorest cultivator will, on 
time-honoured occasions, blossom out into unheard of extravagances, even to the 
extent of pUoing his services and those of his family in the hands of the money¬ 
lender for a long period. And it is this characteristic, call it improvidence if 
you like, which is the chief cause of the hapless conditiou of many of the culti¬ 
vating classes And yet, the economic structure of the country is such that 
workhouses and poor laws find no place, because theie is no need for them. Life 
with many is merely a gamble with the monsoon. If the rains are good, there is 
sufficient for all to giow fat, and if it fails, well, it is fate. This very variableness 
in the seasons has apparently bred into the character of the people this happy-go- 
lucky system, which to us is so'incomprehensible. 

“ Crop Production ” is theiefore the key to the whole situation, year by year; 
and if with the application of western science we can mitigate the effects of a bad 
season we shall deserve well of the country. Mr. Albebt HoW'ABD’s latest work* 
is devoted to this laudable object; and he studies it by considering the plant 
growing in the soil lather than from the chemical standpoint. This book furnishes 
most refreshing reading. During his twenty years of work as Economic Botanist 
to the Government of India, after careful preparation at Cambridge and con¬ 
siderable experience gained in the West Indies, he has devoted himself steadily 
to the problem of saving the waste, whether of water, in the soil, or in the kind 
of plant grown; and no one could be more fitted than he to make a critical survey 
of the many problems to be solved. The subject is dealt with from the broadest 
point of view; the chapters are short and pithy; the writing is simple and closely 
1 md., 192X 514‘W8, * Ibid., 4*17. 

* Crop Production In India A Critical Survey of its Problems. Albebt Howard, C.I.E.. 
Director of the Institute of Plant Industryt fndore. (Oxford University Press), 1924. 10/6 net^ 
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compacted, with a few well chosen examples in illustration; and each chapter 
concludes with a carefully selected literature. Everywhere there is a notable self- 
restraint; and, however much he may be interested in any line which he has 
personally followed out, he never lets himself go. The book, which practically 
confines itself to work of the officers of the Agricultural Department, formed at 
the time of his arrival in the country, deals with the more important papers in a 
perfectly impartial manner; and he discusses the many successes which have 
been obtained by workers in all fields of enquiry, adding thoughtful suggestions 
as to the direction along which farther research should be attempted. The book 
is thus of primary interest to the research worker, but it never enters into the 
intricacies of technical nomenclature, and thus appeals to a much wider circle of 
%)aders. Howard’s book should be read by every administrative officer in India. 

‘The author divides his subject matter into well defined sections. Part I 
deals with the soil, and five chapters are given to the fundamental problems of 
drainage, aeration, irrigation, nitrogen content and alkali, easily the most 
important factors in the soil affecting crop production in India. In all of these 
subjects he has by his own writings made important contributions. The second 
section deals with the major crops grown; and here too both he and his talented 
wife have made valuable additions to our knowledge. After preliminary chapters 
of a general nature—root development, varieties, seed distribution and fodder— 
ho selects nine crops or classes of crops for special treatment, and concludes with 
a chapter on the diseases of plants. Part III is only too short and deals with 
research in a couple of very brief chapters, headed The Ideal Investigator and 
The Organization of Eesearch. We find ourselves quite unable to point out any 
particular chapter which strikes us as of outstanding merit. Every bit is worth 
reading, and, by his method, he retains the interest to the very end. 

The chapter on sugar cane has, however, been selected for comment, as 
illustrating the author’s method and general outlook, because it is more likely to 
be of interest to the readers of this Journal; although it is recognized that it is 
practically impossible to do it justice either as regards the style in which it is 
written or its contents. The chapter commences with a brief statement of the 
unsatisfactory position of the Indian sugar industry^ in that notwithstanding the 
close on two and three-quarter millions of acres under the crop it is necessai y 
to import large quantities of sugar into the country. This is due in the main to 
the low standard of production. The distiibutiou of the cane areas in India is 
considered, and the curious fact is noted that, while excellent crops of tropical 
canes can be grown in the peninsula, 75 per cent, is raised in the Indo-Gangetio 
plain north of the Tropic of Oaucer. The reason given for this is the ingrained 
preference of the southern cultivator for rice where irrigation is available; and 
the author suggests that the scieiitifio basis for this preference has not as yet been 
adequately explored. Be that as it may, it is obvious that any attempts at 
increased production should be concentrated on north India; and the limiting 
factors of this tract are duly set forth. These are. fiistly, the general absence of 
a cheap source of irrigation during the early stages ot the plant’s life, coupled 
with the low atmospheric humidity there. The cane is planted in February but, 
not until June, when the rains break, does growth really commence. Meantime 
the plants are establishing themselves, and the cultivator aims at assisting them 
in this by one close planting of hardy narreif-leafed forms. The kind of cane is 
thus a second limiting factor. Growth ouoe started is extremely rapid, but in 
November the winter oommences and itoeases, this short growing period providing 
a third inhibiting factor. It is thus easy to explain the low yield per acre in 
India when compared as it often is with countries like Java or Ouba. 
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The author speaks with approval of the monumental Eeport of the Indian 
Sugar Oommission^ which, while he cannot agree with all its oouolusious, forms 
an admirable starting point for further work. He specially singles out the 
chapter dealing with the Java sugar industry,^ and draws especial attention to the 
successful aetation of the soil and saving of irrigation water in the fields. 
Incidentally, he mentions that besides the European plantations there exists an 
indigenous sugar cane cultivation, and that the crop production in this is 
practically that obtained in India by the cultivator in spite of his disadvantages. 
**This fact ” he adds ** is significant, and suggests that in addition to example, 
active propaganda will always be needed in developing agricultural production in 
the Orient.” 

The general line of advance appears to be to increase the production of cane 
and j nice per unit area, at the same time reducing the cost per ton of cane grown. 
This can be achieved by the substitution of more efficient varieties and, still better, 
by intensive cultivation of such improved forms. This introduction of improved 
varieties is contingent on a thorough survey of those existing, together with the 
conditions in which they are grown. Although some useful work has alieady 
been done at Coimbatore and elsewhere, such a survey is far from complete, and 
in it the root systems have so far been omitted. Here again a commencement 
has been made at Coimbatore (but presumably such work should be done in the 
tract where the canes are growing). Improved varieties are now forthcoming 
through the work at Coimbatore, and the forms specially mentioned with approval 
are those which have been obtained by crossing the wild gi'ass ^acckarum 
sponianeum with an acclimatized thick cane of south India. Yet another source 
of new varieties is available from Bhahjahanpur Experiment Station, 
where pure lines have been selected fiom the indigenous mixtures, 
and forms have also been introduced from other sugar cane countries; 
and some of these are spreading in the districts. But, for the best results, this 
substitution should be accompanied by the intensive cultivation of such improved 
varieties. This is obviously beyond the scope of the Coimbatore Breeding Station 
and has to be carried out in the tract itself ; and much progress has been made at 
Bhahjahanpur, where the whole scheme of improved agriculture has been worked 
out carefully for some years. 

The basal needs of the sugar cane in India are a source of combined nitrogen, 
moisture, and adequate aeration of the soil. The former is difficult in India, 
for, while all indications appear to point to some form of oil cake as the most 
useful nitrogenous manure for the sugar cane, the supply of this is distinctly 
limited ; and the pressing of oil seeds (as explained in another chapter) in India 
on a large scale is hardly a commercial proposition. But work at Maujri in 
Bombay and especially at Bhahjahanpur has added a good deal to our knowledge 
of getting round this difficulty. At the latter station it has been found that 
100lbs, of nitrogen given once infour yeais will produce, with irrigation, a three- 
fold yield of sugar cane, besides adding largely to the crops of wheat, gram and 
fodder grown in the rotation. 

The water requirements of the sugar cane have not as yet been adequately 
explored in India, although it is generally believed that the cultivator habitually 
over-irrigatea if he has the chance. At Bhahjahanpur the Java method has been 
tried experimentally^ and it has been found that, during the growing period (June 
to November P), only three of four irrigations are needed, which is distinctly 
interesting. A study of soil aeration is closely con nected with that of the root 
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system, and this has as yet hardly been touched. There are many similar facts 
and suggestions scattered through this chapter of nine pages, but only one more 
can be given as an illustration. The author regards it as not impossible that the 
new seedlings required may be raised in the tract itself. The present bar is that, 
even if the cane flowers, its stamens are imperfectly developed ; and he proposes 
that an experiment should be made in growing the plants under glass, as he con¬ 
siders it possible that under such conditions fertile flowers may be produced. 
(This experiment appears to be worth trying, although difficulties will probably 
occur in growing on the young seedlings in the north Indian climate). 

It is natural that Howard deals primarily with north India, where his sphere 
of woi-k has been located, mainly in the great Indo-Qangetic alluvial plain. The 
w^ter of this review has always felt that it was a dangerous expeiiment on the 
part of the Government to hx the all-India Eesearch Institute at Pusa, which is 
situated in Bihar and many miles outside of the tropics. And he has sometimes 
wondered what the result would have been if a more central position had been 
chosen, say, equally within reach of the great plains of north India and the Deccan 
with its bordering tropical coastal fringes in Bombay and Madras. But in view 
of the groat success attained by this Institute it is impossible to find much fault 
with this selection at the present time. One happy result has unexpectedly 
emerged ; and that is that the various heads of sections, whether chemical, 
botanical, entomological, mycological or agronomic, have in succession found 
themselves entirely unable to cope at the same time with northern India, and the 
entirely different crops and conditions of the tropical peninsula. And this has 
led to the unimpeded development of the great research and teaching colleges of 
Bombay, the Central Provinces and Madras, in all of which signal successes have 
been attained in the improvement of crop production. 

But this limitation does not detract from the value of the book. The 
problems may have to be approached from a somewhat different point of view in 
the peninsula, and this difference would be emphasized by the examples given in 
illustration ; but the broad principles are the same, and it will be easy for workers 
all over India to apply them to the elucidation of their own problems, especially 
as almost all of the most important work done in the south is duly referred to and 
recorded in the lists of literature. One would, however, have welcomed a chapter 
on the millets—a rather bewildering subject, on which many pieces of work have 
been commenced. In the nature of the case, this section of crop production is at 
present in an inchoate state, and some leading ideas from the author would 
doubtless have helped to bring matters into a proper perspective, if he had had the 
opportunity to gain a first-hand knowledge of the local conditions and problems 
involved. The millets of the peninsula take the place of wheat in the north, as 
the dry cereal food of the people; and such careful work as that of Coleman in 
Mysore, although outside of the Indian Agricultural Department, would then 
have found a deserved place in the book. Similarly, we think that the dry¬ 
farming of the Deccan, although referred to, is deserving of a separate chapter to 
itself—a unique example of the evolution of agricultural practice by the Indian 
cultivator when faced with, to us, almost impossible conditions. But these cases 
are not mentioned in any way in disparagement of the book, but merely to 
indicate, by an example, the vastness of the subject. Now that Howard’s new 
location more nearly approaches geographically our ideal for an all-India research 
station, it may be hoped that he may be led by personal experience to give us at 
some future time his ideas on these vital south Indian problems. 

It is the unhappy duty of the reviewer of a book to e^efully note down any 
inaccuracies whic|i occur in the text. Thus far only one slip has been detected. 
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Ill the chapter ou oil-seeds, a list of major crops is giveu, including Sesamum, 
while gingelly‘^Mdi^ its place among the minor crops producing this substance. 
This slip has obviously escaped the author’s vigilance, for gingelly is the 
vernacular name in south India for Sesamum. 

C. A .B. 

Discovery of the Presence of Vitamins in Cane 

Molasses. 

By J P OOILVIE, PIC. 

It has hitherto been held by most chemists and physiologists that sugar 
products owe their value as foods only to the number of calories they are capable 
of producing when consumed in the animal organism. But some recent work 
carried out by the American investigators, Messrs. V. B. Nelson, V. G. Helleb, 
and E. I. Fulmeu,* of the Iowa State College, Ames, Iowa, U.S.A., seems to 
establish definitely that cane molssses is of value as human food and as cattle 
fodder for another very important reason, namely that it contains vitamins, not 
to any comparatively insignificant extent, but in such amount as to induce these 
chemists to consider blackstrap” as a suitable source of one of these remarkable 
substances. 

What Vitamins Ake. 

Vitamins are chemical bodies existing in extremely small quantity in most 
natural foods, which have been shown without any doubt to exert a most important 
effect on the health of tho animal organism. They do not appear to have been 
isolated in the pure state, nor does their constitution or composition appear to 
have been established. When they are absent from food, certain deficiency 
diseases,” such as scurvy, beri-beii, rickets, and polyneuritis, may be produced; 
and when they are present in insufficient amount, the growth of the young animal 
may be diminished or arrested. If the inadequate supply is continued, death may 
ensue, no matter how rich in carbohydrates, fats, proteins and salts, and no matter 
how plentiful the diet consumed may have been. 

These vitamins, or ** accessory food factors” as they are called, are present in 
fiesh foods, milk, butter, cream, cheese, eggs, wholemeal bread, yeast, vegetables, 
and fruits; but they are absent from white flour, most refined vegetable fats (as 
used ill margarine manufacture), corn-flour, starch, polished rice, pearled” 
barley, wheat, jams, refined sugar, etc ^ 

Three vitamins are known: (1) Fat-soluble Vitamin A, which exists in 
cod liver oil, butter, and some other fats, to which class of foods it is, however, 
not oonfined. In its absence young animals cease to grow, and die after a time. 
(2) Water-soluble Vitamin B, which is present in whole-grained rice, peas, beans, 
tomatoes, yeast, etc. Its absence is the cause of beri-beri, and similar ** wasting” 
diseases. (3) Water-soluble Vitamin 0, present in fruit and green vegetables, 
these being relatively rich in it. A prolonged deficiency of this ” factor ” brings 
ou scurvy and like maladies. It is to be noted that vitamins are sensitive to heat, 
A moderately so, 0 particularly so, and B least of the three. 

DisooYEiiY OF Vitamin B in Oane Molasses. 

Since vitamins cannot be determined by any known analytical process, the 
only means available for revealing their presence is the biological method, which 

1 Industrial and EngUmrinp Chemiitryt 1936, 17, No. 1, 193-301. 

* Refer to ** Vitamins,” bv Kaonar Bubo (0oo. Allen a Unwin, Xitd., LondonK ISIS, p. S8l, 
alio to **The Vitamins,” by H. C. Shbhbcan and S. L. Smith (Ohemloal CMilog Co., Ino , 
New York), 1933, pages 183-188. 
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involves observation of the condition of small animals and their young under 
carefully controlled conditions of diet containing (or not containing) the food 
material under observation. 

In the experiments made by the authors cited above, rats v^ere placed on a 
series of diets, which were complete in respect of carbohydrate, fat, protein and 
salt contents, but were free from Vitamin B. To one of this series, cane molasses 
was added, to another beet molasses, to another sorghum syrup, and to the last 
no further addition was made. 

In this way, cane molasses was proved to be rich in Vitamin B, much richer 
indeed than beet molasses or sorghum syrup. Using 10 per cent, of cane molasses, 
a considerable number of young animals were weaned, and in fact those animals 
Verp carried through the third generation with this amount of addition, and 
through the fifth with 15 per cent, of it. But, using 10 per cent, of beet 
molasses, all the young of the first generation died before they were weaned, and 
even 25 per cent, failed to produce a satisfactory growth. This efiect has proved 
not to be a toxic one (as the reader may have surmised was the case), as the 
addition of 5 per cent, of yeast (which is rich also in Vitamin B) caused resumption 
of growth immediately. As to sorghum syrup, the animals declined after only 
one month’s feeding on a diet containing it, and that this failure in growth was 
due to a deficiency of Vitamin B was proved in the same way, namely, by adding 
some yeast to the diet, and observing the renewal of the vitality of the animals. 

Comparison of these results with previous ones earned out by the authors 
cited' showed that cane molasses gave better results in the reproduction and 
rearing of the young animals, in the tjiumber of litters and of young to each 
litter, and very much better results in the rearing of these litters, than did 
yeast, which has hitherto been held to be a good source of Vitamin B. 

SlQNIFlOANOE OF THB8E EeSULTS. 

These results, especially if confirmed by other investigators, will probably 
be of interest in view of the already wide use of molasses in human diets 
and in animal foods. Cane molasses will in consequence doubtless be considered 
as a suitable source of supply of Vitamin B in the dieting of infants and 
young children, who (medical authorities decree) must be well supplied with all 
three accessory substances. This discovery made by the American chemists will 
surely also enhance the value of molasses and table syrups as a food for 
heavy manual workers, the working classes generally, athletes, soldiers, and others. 
Further, it may be considered by some as an argument in favour of West Indian 
^ Yellow Crystal Sugars and similar molasses-containing, palatable cane sugars, 
especially in feeding the young. No one of any sense, however, will use this argu¬ 
ment against the general use of refined sugars.^ In the case of adults, their vitamin 
requirement is probably much less than in that of children, and, any way, their 
range of choice of suitable vitamin-containing foods is greater. Lastly, no doubt, 
the discovery will induce the scientific farmer and animal breeder to specify cane 
molasses as an addition to the saccharine fodders used by them. Altogether, 
therefore, these experiments may be of not a little interest to many connected 
with the cane sugar industry. 

l 86, 650. —— 

> Id any e^ent, oontroTersy between partlee representing refining and direct; consumption 
interests is much to be deprecated, and is not likely to assist tlie Interests of either side. 
It is. for example, particularly fallacious to use the results of the experiments of Messrs. 
Nslsoh, Hkllbb, and Fulmbb, as an argument for avoiding (if it were possible) the con> 
sumption of refined sugars, as some may Indeed attempt to do. It seems equally unfair to 
allege (as has been done! that white unrefined sugars are unwholesome, seeing tliat many 
thousands of tons of this grade of plantation sugar are now aftuiuaUy oonsumea in different 
countries with no other than a satisfactory result 
I 
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Hydrotfen-ion Concentration in Cane Sugar Pactoriest' 

By B. O. W. FABNELL. 

Ohemlst. British Empire Sugar Besearoh Association 

The measurement of hydrogeu-ion concentration has received much attention 
n recent years, especially in the biological sciences. A very complete description 
of the subject, both in regard to its theoretical and practical considerations, has 
been given by Olabk® ; but to the writer’s knowledge Bbbwster and Baines * 
were the first to apply the subject to cane sugar factoiies. The question of 
hydrogen-ion concentration {jpH) intimately affects the working of cane sugar 
factories, since clarification, colloid precipitation, colour, inversion of sucrose are 
largely governed by this factor. 

During the last two years the writer has had occasion to visit different sugar 
producing countries, and has made some pH measurements in various factories. 
Hitheito, with a few exceptions, Brewster and Baines,^ Gbbelin,® Gebelin and 
Williams,® Dodds^ and MoAllep,® few have communicated information about 
the pH in cane factories of different countries. It is hoped that when the valuable 
indicators of Clark and Lubs are more extensively used by sugar chemists 
there will be more data available on this subject. 

The Colorimetric Determination of pH, 

Brewster and Baines^ have described the “spot plate” method of pH 
determination, using buffer solutions and Clark and Lubs’ indicators. The 
writer has employed the same method, but prefers to dilute the solution to be 
examined, after which it is possible to compare the indicator colour directly with 
the well-known colour charts of Clark. With “buffered” solutions such as 
cane juices which contain protein, amino-acid, amides, phosphates, etc., it is 
possible to dilute as much as five-fold without appreciably altering the hydrogen- 
ion concentration, particularly if this is in the neighbourhood of pH 7. 

The following procedure is very simple, and with cane juices determines the 
pH within 0*2 of that given by the standard electrometric method :—2 c.c. 
(approximately) of cane juice or the like are diluted to 10 c.c. (approximately), 
using water of pH 7 ; 0*5 c.c. of the appropriate indicator solution is added, and 
the solution is directly compared with the colour chart. A 10 c.c. graduated 
cylinder is very useful for measuring the juice and dilution water. 

Table 1 gives the indicators of Clark and Lubs, their concentration, colour 
change, pH range, and application in sugar factories:— 

Table 1. 

I*ci cent. pll. 

Thymol blue .... 0*04 .. Ued-yellow . . 1*2-2 8 

Hrom-phenol blue.. 0 04 .. Yellow-blue.. . 3*0-4*6 Sulphured juice. 

Methyl red. 0 02 .. Red-yellow 4*4-6*0 Sulphured juice, raw juice. 

Brom cresol purple . 0*04 . Yellow purple .. 6*2-7*0 Clarified juice. 

Brom thymol blue.. 0 04 .. Yellow-blue_6*0-7*6 .. Raw juice, clarified juice, etc. 

Bhenol red ... . 0*02 .. Yellow-red .... 6 8-8*4 .. Clarified juice, alkaline juice. 

Cresol red . 0 02 . Yellow-red _ 7*2-8*8 ,. Clarified juice, alkaline juice. 

Thymol blue. 0 04 , Yellow-blue.. . 8*0-9*6 Alkaline juice. 

Litmus. — .. Ked-blue . *5 0-8*0 .. — 

Pheiiolphtbaleiii .. — Colourless red .. 8*3-10 0 — 

III sulphitatiou aud defecation factories ap^of 10 is seldom exceeded; but 
in oarbonatation factories theplf of the first carbonated juice lies between piT 11 
andpJY 12. This pATcan be approximately deterained with “Alizarine Y. 1.” 

^ Published with tlie kind permission of the Associatiou. 
s CiARK **The Determination of Hydrogen Ions.*' Second 'Edition. 1922. (Williams & 
Wilkius Co., Baitiiiiore, U.S.A) * Bbewstbb and Rainbs, 1928. 18, 88. 

^Loc, at 9 0BBXL1N, LoaiHana Planter, 4928, 172. 

0 Gbbblin and Williams, FaGt^ about Sugar^ 192^ 17, 892. 

T Dodds, South African Sugar Journal, 1924, 8, 489. * MoAllbp, I,S,J„ 1924, 18, 148. 
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The pH of Sugak Factory Products. 

On determining the pH by the colorimetric method already described, an 
extraordinary regularity was found in th6|:>J7of the juices in most of the factories. 
Although of course the hgures at different factories, an<l in different countries 
varied somewhat one from another, yet individually there was practically no 
variation; never more than 0*2 pH on different days. 

Table II gives some pH hgures in a few defecation factories in the 
British West Indies; Table III the pH in Natal sulpho-defecation factories; 
Table lY the pET in Mauritian sulpho-defecation factories, and in addition the 
pH in a Natal carbonatation factory is given in Table Y. Table YI includes 
figures for a Natal sulphitation factory working the Bach process, and also for a 
defecation factory in Trinidad using the Bach process on melted sugar liquor in 
a **refinery** attached to the raw sugar factoiy. 


Factory 

Defecation. 

Trinidad, B.W.T— 

Table 11. 

Raw 

Juice. 

Limed 

Juice 

Cl an lied 
J nice 

Alkaline 
Juice from 
Filter- 
press 

Syrup, 

Usine Sainte Madeleine.. 

.. .. 64 .. 

7*2 . 

6*9 . 

. — ., 

6*8 

Jamaica — 

1. Amity Hall .. 

.. 6*1 

7*6 

. 7 2 

7*8 

7*2 

2. Serge Island .. 

6*8 .. 

6*6 

. 6*4 

— 

6*6 

3. Bernard Lodge 

..68 . 

6 8 

. 6 7 


6*6 

4 Gray’s Inn 

. . 6*6 .. 

6 6 

. 6-3 . 

. — .. 

6*3 


It will be seen that the pH of the raw juice varies considerably. It is higher 
in Mauritius than in Natal, Any pH figures below pH 6 for law juice are 
probably abnormal and due to fermentation. But there is a big fluctuation 
between pH 5*0 and pH 6*3. We know little about the effect of environment 
upon the pH oi the juice of sugar cane. 

It is interesting to compare the average pH of the juices, etc., in the sulphi¬ 
tation factories of Natal and Mauritius, in which countries the system of white 
sugar manufacture is much the same. In general Natal is moie acid in its method 
of work; there is a slight difference in the pH of the (cold) limed juice and a 
larger difference in the pH of the clarified juices of the two countries; the amount 
of “muds** in the Uba juice of sub-tropical Natal is far greater than in the 
Mauritius juice,^ and the filter-press area in Natal is relatively three times as 
great as that in Mauritian factories. 


Factory. 

Gaubonatation. 
Mount Edgecombe. 
Factory 

Bach Procbbs. 
Natali 

Yerulam. 


Trinidad — 

Usine Sainte Madsleine— 
Bach process used on 
' melted raw sugar.. 


Tablk V. 

First Second 
Raw Caibonated Carbonated 
Juice Juice Juice. 

6-4 .. U'6 .. 7*8 

Table VI. 

Limed Same 

and after 

Raw Sulphured heating 

Syrup. Syrup. 100®C 

6 2 .. 6*1 .. 0-1 

Lu&ed 

Melted and 

Raw Bulpimred 

Sugai’. Liquor 


6 8-7*0 .. 6*8 


Clan 

fled - . . .^ 

J nice. Before 80, After SO, 

6*2 .. 6-2 .. 6*8 


Same Sulphured 
after Syrup 

inter- going 
lug to pau 

6-1 . 4-9 

Sduio Same 

after after 

beatiug mter- 

mg 


6*7 .. 6*7 .. No final 

«4 sulphuring. 


> See ^ABNBLL. Report on furthgi^ investigations of cane colloids. 
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Hydrogen-ion Concentration in Cane Sugar Factories* 


The Natal TJba juice is more “buffered” than the juice of Mauritius. In 
both countries there is an increase in hydrogen~ion concentration between the 
cold limed juice and the hot clarified juice. The average decrease in pEiti Q’QpH 
for Natal (limed juice pH 6*9, clarified juice jpJ? 6*3), and 0*3 |>£r for Mauritius 
(limed juice j?i5f 7*0, clarified juice 6*7). The increase in hydrogen-ion con¬ 
centration is probably due to the coagulation of some of the albumen on heating. 
The albumen is the principal “ buffer ” in the cane juice, and when it is removed 
there is a greater dissociation of the acids in the juice and its pH sinks. This 
drop in pH was not observed when hand-crushed cane juice was sulpho-defecated. 
The amount of albumen is much less in this case than in the juice from a factory 
cane mill where there is a much greater rupture of the cell walls, with consequent 
extraction of protoplasm. 

Walton, HTcCalip and Hornbebger* have found “ little, if any ” inversion 
during the sulpho-defecation process when the sulphured juice is limed back to 
pH 6*9. This should apply then to most of the factories of Natal and Mauritius. 
Brewster and Eaines^ find that under Louisiana conditions there is an optimum 
fiocculation of the impurities in the juice on liming back io pH 6‘8-7 0. The same 
conditions hold good apparently for Natal and Mauritius. 

Hitherto no work appeals to have been done on the subject of inversion in 
syrups. The effect of pH on the inversion of syrup is receiving attention in 
Mauritius by Baissac.” The question of temperature seems to be more important 
than the hydrogon-ion concentiation in determining inversion. Above 80° C. 
theie seems to be a rapid increase in the rate of inversion even at i^uch slight * 
acidity as pH 6'5. 

The Quinhydrone Electrode. 

A preliminary tiial has been made with this simple apparatus. For certain 
purposes it appears very satisfactory and its use may be extended to sugar factories 
working simple defecation. 

A description of the quinhydrone electrode is given by Clark. ^ Our 
knowledge of the electrode is mainly derived from the researches of Billmann 
and his co-workers7, *. Billmann has applied the electrode to the detei- 
mination of the pH of soils '-f, and Harris has introduced it in the analysis of 
mixtures of amino acids, products of protein degradation * *. 

The quinhydrone electiode has many advantages over the hydrogen electrode, 
being as accurate for many purposes and considerably quicker in attaining 
equilibrium. Its chief advantage, however, is the possibility of dispensing with 
hydrogen, not easily obtainable in some tropical countries. 

The electrode consists of a piece of blank platinum foil which is suspended in 
the solution to be examined which is in equilibrium with solid quinhydrone. A 
saturated calomel half-cell is coupled with the quinhydrone electrode and the 
E.M.F. can be read off at once. It is only necessary to use a few centigrams of 
quinhydrone for saturating the solution. 

The juice, cooled to 30° 0. or less, passes through the inlet tube F into the 
vessel Af which contains crystals of quinhydrone Q, resting on a wad of glass 
wool W; the juice, saturated with quinhydrone, enters the lower vessel B, in which 
there is a gold or platinum electrode P. Finally, the juice overflows through 0 ; 
a bridge is formed through H with the saturated calomel half-cell 2), and the 

1 Walton, McCalip and HoRNBBROEa, J SJ,, 1924, SB, 312. 

‘Brbwstbb and Rainus, I.SJ,, 1923, SB, 88 > private communication. 

4^‘Doteniunation of Hydrogen-Ions." Second Edition ; pp. 389-293. 

6 Billmann, Ann. Chim, a 1931,18.109. ^ Billman and Lund, Ann, Chim. 1921 9,18,331 
8 ViEBEL, J. aim. 8oe.. 1923,2308 T. 9 Billman J. Agric Sci , 1924, II, 382. 

|o Harris, J. Chm <$oo., 1924,8294 T. i ^ Harris, Proe. R.8., 19:}3, 98, 440; Series B, No. B. 870. 
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E.M.F. can be measured by the recording potentiometer (not shown). Periodically 
it IS necessary to introduce Iresh saturated potassium chloride solution into D 
from G by turning the tap E. 

At 25^ C. using a quiuhydrone electrode and a saturated oalomel half-cell the 
pH is given by the following expression in which Eh is the observed E.M.E. in volts: 


0 453 — Eh 
0*059 * 


or pH = 7*68 — 


Eh 

0*059* 


Above pjfiT 7*68, Eh becomes negative and must be added to 7*68, instead of 
subtracted. Above pH 8 the system is unreliable, but in ordinary defecation 



factories this pH is seldom reached, except by the alkaline juice from the filter- 
presses. Unfortunately in the presence of strong reducing agents, such as either 
free sulphurous acid or sulphites the electrode is useless, and its application to 
sulpho-defecation factories is therefore ruled out. 

The quiuhydrone electrode can be adapted for continuously recording the pH 
of a changing solution, such as the clarified juice of a defecation factory. The 
arrangement used is outlined in the rough sketch appended.' 

^ The app iai ij ^ was mads by the Cambridge Instnimeat Co, lAi, 45, Groavenor Place, 
London. S.W.]., Who kindly prepared the illi:^ation shown. ' ^ 























Colloids in Cane and Beet Sugar Manufacture/ 

By H. S. PAINE, M S BADOLI.ET. and J. 0. KEANE, 
Carbohydrate Laboratory. Bureau of Chemistry, Wasbington. D. C 

Inthobuotion. 

It is now generally recognized that the clarificatioD of cane and beet juices 
a-j ordinarily practised involves primarily the elimination of colloids by such 
typically colloidal mechanisms as adsorption and fiocculation, and that the amount 
of nou~8ugar compounds eliminated as a result of unmodified chemical reaction 
is relatively small. Nevertheless, the extent of the existing quantitative col¬ 
loidal data pertaining to this industry is extremely limited. 

Colloidal investigational methods should be approache i with a degi’ee of con¬ 
servatism, inasmuch as the general principles so far established laigely fail in the 
case of the more highly solvated hydrophile colloids, which are the typical 
colloids of nature, and also no doubt the ones most difficultly eliminated in the 
clarification of cane and beet juices, hence those which cause most difficulty 
in later stages of factory procedure. 

It is unfortunate that a number of experimental piocediiies which are very 
useful in the study of hydrophobe colloids are of little value in the investigation 
of typical hydrophiles. For instance, ultramicioscopic examination of the latter 
is limited in value because of poor definition resulting from the extremely small 
size of raioellse or slight difference in refractive index between the disperse phase 
and dispersing medium. Also, the electric behaviour of hydrophile colloids is not 
well defined. Colloids at various stages of transition between the most typical 
hydrophobe and hydrophile conditions are no doubt to be encountered in both 
cane and beet products and the applicability of various investigational methods 
must therefore be decided rather specifically in each case. It is also to be kept in 
mind that any given colloidal condition may be merely transitory and subject to 
variation within wide limits. The subject is evidently complex. 

In addition to information regarding the qualitative behaviour of the colloids 
present in beet and cane products, it is desirable to obtain a quantitative measure 
of the colloidal material (within lather definite dispersion limits) under various 
conditions and particularly at successive stages in factory processes as a criterion 
of the efficiency of different processes fiorn the standpoint of colloid elimination. 
The value of the quantitative data is dependent upon adequate information 
regarding the qualitative behaviour of the predominant colloids, and investigation 
of cane and beet colloids should be pursued from both standpoints simultaneously. 
In using the term ** colloids'’ it is well to stress the fact that included within its 
scope are a number of compounds which have already been investigated from 
other standpoints and which are now grouped under this generic designation as 
an abbreviated method of indicating certain common properties dependent largely 
upon degree of dispersion. 

The writers have undertaken a somewhat systematic investigation of the 
subject here outlined and some initial results are presented in this paper. A 
number of investigational methods and criteria were employed; the following 
comments are made regarding their probable practical value. In this paper the 
terms **emulsoid” and ‘‘suspensoid” will be used synonymously with “hydro- 
phile** and **hydrophob e.” ___ '__ ^ _ 

1 Paper (here sUghtiy abridged) presented before the Division of Sugar Chemistry, 
Amerioan Chemloal Society, at the tfSth Meeting of tlie American Chemicil Society, 8ep> 
tember 8th to I3th, 1934. (Already briefly abhtraoted 1924.) 
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Investigational Methods and Oeitebia/ 

DiaJyeiSi UltrafiUraiion^ and Centrifugation, —These procedures are available 
for approximate quautitative separation from the dispersion medium of colloids 
at fairly definite degrees of dispersion. Centrifugation has the advantage of 
making possible a fractional separation by careful control of speed aitd other 
factors; but, on account of the very high speeds required, is impracticable for 
separation of highly dispersed colloids. It has very little value for separation of 
typical emulsoids. Cialysis ‘ by use of collodion sacs was investigated by one of 
the writers (Paine®) in 1920; and, so far as known, he was the first to apply the 
method to the approximate separation of beet and cane colloids. This procedure 
is veiV difficult to control, however, and the results obtained can be regarded only 
as approximate. Continued investigation of the subject has shown that ultra¬ 
filtration is preferable to dialysis for quautitative colloid separation. Standardized 
ultrafiUers have been developed by L. E. Dawson of this laboratory, and most of 
the initial colloid separations here described have been made by the use of these 
ultrafilters. The residual colloidal suspension in water obtained after completion 
of ultrafiltration is evaporated and diiedat a low temperature and then weighed. 
In the case of both dialysis and ultiafiltration, a certain degiee of change in 
dispersion occurs during the operation. This fact may vitiate to some extent the 
absolute value of ultratiltration data. Standardized ultrafilters, however, have 
distinct comparative value. 

Water Beversihihty and Water Irreversihility, —The dried and weighed ultra¬ 
filtration residue is separated by treatment with water into two portions, one 
reversible and the other irreversible, and the weights of the two portions are de¬ 
termined after drying at low temperature. The two fractions are usually distinctly 
different in appearance, composition, and weight, and their relation to each other 
in these respects varies decidedly in different factory products, depending upon the 
stage of the process. The water-reversible portion exhibits the typical properties 
of emulsoid colloids and for practical purposes may be regarded as identical there¬ 
with. The water-irreversible portion is of more typically suspensoid than 
emulsoid chaiacter, but it may also represent intermediate stages between typical 
emulsoid and suspensoid conditions. Colloids such as silicic acid and various 
organic compounds, which are dehydrated or denatured when dried, do not wholly 
reverse in water, and yet are onginally of emulsoid type. To this extent the 
irreversible fraction involves emulsoids and their typical properties, such as 
viscosity. It should be recognized that the proportion of typical suepensoids 
present in such products as cane juice and beet juice is, at most, relatively small. 
One of the most distinctive differences between the colloids present is probably 
that of degree of solvatioA. The terms suspensoid ” and **emulsoid” are here 
used as a matter of convenien<ie, but with the reservations as to meaning indicated 
above. 

Flocculation of a portion of both cane and beet colloids occurs during the 
course of ultrafiltration (also during dialysis) under the influence of the with¬ 
drawal of sqgars and electrolytes. Sucrose apparently has a stabilizing influence^ 
on certain e^oids. This group of colloids, which is flocculated during ultra¬ 
filtration, is almost entirely included in the water-irreversible fraction. This test 

1 Farnbll, L8 1934,96,420, has recently used this method tor separation ot cane colloids. 

* Paine. Church, and Reynolds, unpublished report, ** Colloids in Beet Sugar House 
Liquors,** circulated to beet sugar companies in the UnitM States, April, 1931. 

* Anderson. SVans. Faraday 5oe., 1934, 19 , 685, noted a definite penfclzing effect of sucrose 
upon coUoidal gold. 
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of reversibility, while not scientifionlly specific, is for practical pui-poses one of the 
most valuable of all available criteria, since the colloids which are primarily 
responsible for increased viscosity are of pronounced emulsoid type. The pro¬ 
cedure may also be employed for separating a quantity of emulsoid colloids for 
further investigation. 

Surface tension ,—Pronounced influence on surface tension (designated as a) is 
particularly characteristic of minute proportions of emulsoid colloids as contrasted 
with suspensoid colloids and most molecularly dispersed substances. The efEect 
of einulsoids, as a result of surface adsorption, is in general to diminish surface 
tension with consequent diminution in surface energy. Likdfors’ has recently 
called attention to the applicability of this criterion to sugar products. He states 
that cane and beet sugars may be difieientiated by means of the surface tension 
values of their solutions, that of bi^et sugar being lower. The writers’ investi¬ 
gation of a number of samples of cane and beet sugars indicates, however, that 
surface tension is not an infallible criterion, being merely an indication of the 
presence of minute quantities of hydrophile colloids which may occur in cane as 
well as in beet sugars. So far as differentiation of cane and beet sugars is con¬ 
cerned, the writers have found measurement of values to be generally more 
indicative than surface tension. The latter, however, is undoubtedly a valuable 
and exceedingly sensitive criterion of the presence of emulsoid colloids in minute 
amount in cane and beet products. Owing to the character of the <r-concentration 
curve (to be discussed later), the value of a probably has only a limited application 
in determining the approximate pioportiou of einulsoids present. 

Cataphoresis ,—Because of its importance as a possible indication of colloid 
stability, a number of uUramioroscopic* measurements of the rate of electric 
transfer have been made. The application of this test is complicated by the presence 
of electrolytes, especially in after-pioducts, such as molasses. Moreover, when 
applied ultramicroscopicully, it presents the difficulty of securing definition in the 
case of emulsoid colloids. Ultraraicroscopic cataphoresis data should, in geneial, 
be regarded as referiing to colloids of more typically suspensoid than emulsoid 
character. Macioscopio observation may be preferable in some cases. 

Table /. 


Ultrafiltration, Goid Number, and Service Tension Data. 



Weight 

Dry 

Substance 

6 Dynes* 

Per cm. 

Gold 

Number 

Dried Colloids 

Water- Water- 
Reversible Irrev’e 
Frae- Fi ao- 

Sam¬ 

ple. 

Ultra- 

filtered, 

Grms 

- -s. 

Original 
Solution 

Ultra-" 

Filtrate 

before 

Ultraflltiation, 

Mgrms. 

in Sample 

Grms Per cent 

tion in 
Colloids, 
Per cent. 

tion in 
Coil’s 
Perc 

1 

. 1270 .. 

, 66 0 .. 

74*0 

Gfanutated sugar, 

..2600 to 2700,, 1*0202 

0*080 

.. 94*9 , 

.. 6*1 

2 . 

. 1660 ., 

. 67 8 .. 

740 

..3120 „ 3380 . 

0*9168 

.. 0*059 

.. 76*6 

.. 24*4 

3 

. 2080 .. 

69-6 .. 

— 

..2931 „ 3016.. 

0 3962 

.. 0019 

.. 43*0 

.. 67*0 

4 .. 

. 6720 .. 

, 74 7 .. 

74-7 


0 9463 

. 0 017 

.; 17 0 . 

.. 83*0 

1 .. 

. 1260 .. 

62 8 .. 


^sei molasses, 

884 to 988.. 

4 9637 

.. 0*397 

.. 53 8 , 

.. 46-2 

2 

. 1249 .. 

62*7 .. 

— 

.. 882 „ 936.. 

6*5433 

.. 0 444 

.. 61*6 . 

.. 48 4 

4 . 

. 1249 .. 

, 49 3 . 

— 

798 „ 840 . 

2*6118 

.. 0 .JOl 

.. 30*2 

.. 69*8 


f Diet, Eng. Chem , 19S4. 16, 813. 

^ A recent model Zsifi^inondy-Siedentopf slit ulti amicrosooj^e was used, tlie cataphoresis 
apparatus proper was designed by 8. E Maitson, Bureau of Soils, to whom appreciative 
acknowledgement is made 

* Measurements of 6 were made at constant solids concentration at 30^ C by means 
of the du Notty ring appaiatus. (La Nature, 1920,0, No. 2891, 63.) They represent static 
value in all cases 
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Gold number ,—Several determinations of the gold number were made, the gold 
sol being prepared by the Auderson*Elliott‘ method. The test was applied 
essentially in the form proposed by Zsigmondy.® This value is a measure of 
elective colloidal protective action and is directly associated with emulsoid 
colloids, but its correlation with the other criteria is not fully apparent. Deter¬ 
mination of the gold number suffers in precision in the case of cane and beet 
products (except sugar), owing to the dark colour of these pioducts. 

SuKFACE Tension, Gold Numbeh, and Ultrafiltkation Data. 

Table 1 gives data on suiface tension, gold number, colloid content, and water- 
reversible and water-irrevei Bible colloid fractions. The teiin “ dried colloids ” 
designates the dried water-washed mateiial retained by the ultrafilter. The colloid 
perikeability of the ultrafilters used was quite low and they weie, for instance, 
capable of retaining such highly dispersed colloidal materials as dextrine and 
caramel. The concentration of the sugar solutions, as piepared for ulti a filtration, 
was 260 grins, per litie; and the samples of molasses were diluted to 25 per cent, 
solids. Particles too large to be regarded as colloidal were removed by a stan¬ 
dardized filtration prior to ultrafiltiation. 

The samples of granulated sugar listed m Table I represent oidiuary commercial 
grades. They progressively decreased in lustre of crystals in the order 4-3-2-1, 
Nos. 1 and 2 being particulaily lustieless. It will be noted that the value of a 
likewise piogressively diminished in the order 4-3-2-1. The percentage of dried 
colloids and of the water-reversible fraction both progressively incieased in the 
order 4-3-2-1. These relationships indicate that the water-reversible fraction 
(emulsoid type) is primarily responsible for the decrease in <r, and plays an important 
part in causing the lustreless, greyish appearance of the gianulated sugar crystals. 
The writers attiibute the greyish appearance to colloid contamination of the 
crystal faces, possibly by adsorption, during crystal growth. In case adsorption 
is the mechanism by which the crystals are contaminated, the emulsoids may 
exert a determining influence in causing the greyish, lustreless appearance either 
by direct adsorption per ae, or through a protective action which permits the less 
highly solvated colloids to maintain an extensive surface area and to be adsorbed 
by the crystals. 

The foregoing lesult demonstiates at once that the tools available for colloid 
investigation of this subject are sufiBicieutly powerful to furnish constructive 
information. The subtances responsible for off-colour and lustreless sugar can 
now be separated and subjected to further investigation as to composition, origin, 
and means of elimination. 

In most of the beet molasses samples there was little difference in the pro¬ 
portions of the two flections, although in Sample 4 the water-irreversible fraction 
greatly predominated. These beet molasses samples were carefully selected to 
represent certain typical factory operating conditions, and it is believed that the 
variation in Sample 4 has distinct significance. Data on this point will be 
presented. In regard to the gold number, it will be seen fiom Table / that the 
gold numbers for granulated sugar and molasses are of the same order of magni¬ 
tude for each product and are higher for sugar than for molasses. Since the values 
given indicate the weights of sugar and molasses solids required to prevent 
aggregation of the gold sol, the net colloid protective effect is greater for molasses 
than for sugar. 

It is significant that in the case of the sugars, c increased in the ultrafiltrate 
to practically the value characteristic of pure sucrose solutions. By ultrafiltering 
* Ind. Chem., 1921, 18, 699. | Z, WMl. CAem.,*1901, IS, 097. 
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material, such as ordinary grades of granulated sugar, which contain minute 
proportions of highly dispersed emulsoids, and which also contain salts in such 
minimal quantities that the latter have no influence on <r, surface tension may be 
employed as an exceedingly sensitive criterion of the permeability of ultrafilters 
and their effectiveness in retaining colloids. If a mei e trace of such colloid passes 
through the ultrafliter, the value of o’ is appieciably diminished, A high degree 
of retention of the ultrafilters used in this laboratoiy is indicated by the fact that 
the <r value of ultrafiltrates from sugars which contained emulsoids of a degree of 
dispersion commensurate with that of dextrins was practically identical with the 
of pure sucrose solutions. Ultrafiltration is also an excellent procedure in 
connexion with the preparation of rigorously purified sucrose for laboratory 
investigation. Bemoval of colloid contamination is readily effected and even 
solutions of high density are brilliantly clear. In conducting the ultiafiltiations 
from which the data in Table I were derived, the water-reversible fraction 
invariably gave a negative «-naphthol test, thus indicating the effectiveness of 
washing in eliminating sugars from the ultrafiltration residue. 

Beversible and Irreversible Colloids. 

Table II contains data relating to the composition of the reversible and 
irreversible fractions indicated in Table 7. 

Table IL 


PuKChXTAOE COMPOSITION OF CoLLOIDS 


Sam PI i* 

Or¬ 
gan i(* 

Abb 

SiOa 

OaO 

Fo.O, 

and 

ACO, 

Colloid 

Fkaction 

Raw Cano Sugai 

... 97 69 . 

. 2-31 

.. 0-55 

.. 1 10 

Trace . 

. Reversible 


1 99*19 . 

. 0 81 

Nil 

.. 0 43 . 

0-12 

Reversible 


M 35-00 . 

. 65-00 

.. 26 63 

. 6-15 . 

24-42 . 

Irreversibk^ 

Granulated iSu«ai 

. 96-22 . 

. 3-78 

.. 0-52 

.. 0 95 

. 0 95 

Reversible 

61-36 . 

. 38 64 

.. 10-64 

.. 1-79 

. 11-80 . 

, Irreversible 


f 97-84 . 

. 2-16 

.. e-68 

.. Nil . 

. Trace . 

. Reversible 


80-79 . 

. 19-21 

.. 12-44 

.. 0-52 . 

. 3-42 . 

. Irreveisible 

Beet Molasses .. 

( 96-88 . 
■ ^ 1 86 83 . 

. 312 

.. 0-34 

.. 0 63 . 

. 0-24 . 

. Reveisible 

. 13-17 

.. 3-37 

.. 4-74 . 

. 3-67 . 

. Irreversible 


The data in Table II shows that the ash content of the irreveisible portion is 
much greater than that of the reversible fraction. No separation of Be^Oj and 
AljOj was made, but probably the latter was either absent, or present in extremely 
small proportion. The inorganic content consists primarily of compounds of 
silicon, calcium, and iron. Most of the SiO, is recovered in the irreveisible 
fraction; that in the reversible portion may be truly water-reveisible or, on the 
o^her hand, it may have been insufficiently dehydrated under the conditions of 
drying employed. (Compare in this connexion the customary analytical 
procedure for determination of SiO,.) The Fe^Oa-Al^Oa group is predominantly 
found in the irreversible fraction. This is to be anticipated since the colloidal iron 
compounds found in cane and beet products are disposed to lose their power of 
solvation when dried. The proportion of CaO found in the reveisible fraction is, 
in general, relatively greater than SiO^ and FegOa-AljOj* In this connexion 
attention is directed to various statements in the literature regarding supposed 
colloidal calcium compounds' in both cane and beet products. Some of the 

1 For Instance, the reference by Schelbler [BerichU^ 1868, 1, 68] to the probable presence 
in beet products ox calcium salt of a so-called metapectic acid Aithougb sporadic references 
to the Buject have been made since that date very little new information has been gained 
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observations relating to those oompounds are strongly indicative of the presence 
of typical, highly solvated etnulsoids of reversible character. It will be noted 
from Talk II that the percentages of ash and of FejOj-AlaOj in the 
irreversible fraction increase in the order 4-2-1 in the samples of granulated 
sugar, and very probably play an important part in producing the grayish | 
lustreless appearance. 

It is possible that calcium, silicon, and iron are present in varying 
combination in the different samples, with resulting variation in the degiee of 
solvation and reversibility. The extent to which these compounds may be present 
in the ultra-filtration residue as molecularly dispersible oompounds adsorbed by 
coUoMs instead of being typical colloids per se is uncertain and requires fui ther 
iiNrestigatiou. Furthermore, variation in the condition of drying may infiueuce 
the reversibility of some of these compounds. When the reversible fraction is 
dried at 100® to 110®O., a portion of it becomes irreversible; when dried at 70®0. 
in vacuo (the customary procedure in this laboratory), the reversible fraction 
remains wholly reversible, although the degree of dispersion may conceivably be 
modified. The distribution of colloids between reversible and irreversible fractions 
is, therefore, to a certain extent dependent upon the conditions of drying, which 
should be standardized for comparative purposes. There is reason to believe, 
however, that the distribution between reversible and irreversible fractions is, for 
a large proportion of the total colloids, independent of conditions of drying within 
fairly wide hunts. 

The irreversible fraction very probably contains a considerable proportion of 
colloids which originally represented varying stages between the most typical 
emulsoid and suspensoid conditions, and which, as a result of flocculation (during 
ultrafiltration) and drying, have lost the property of becoming solvated. The 
writers have observed that these colloids do not reverse in sucrose solutions to an 
appreciably greater extent than in water. The total colloid viscosity effect must 
not, therefore, be asciibed to the water-revei sible portion. 

The appearance of the reversible and irreversible fractions was distinctly 
different. The reversible fraction of all the samples was yellow-brown to dark 
brown and remarkably homogeneous in appearance; when dried it assumed the 
form of lustrous scales similar in appearance to such tropical emulsoids as gum 
arable when similaily treated. The irreversible fraction of the raw sugar colloids 
was dark brown, that of the granulated sugars dark grey, and that of the beet 
molasses light grey; this fraction, when dried, was of powdery consistency, in 
contrast with the typical scales of the reversible fraction. 

As shown in Table II, the reversible fraction is predominantly organic in 
character. Its composition has so far been only partially investigated. The 
percentages of nitrogen in the reversible and irreversible fractions were, 
respectively, 0*07 and 0*20 for the raw cane sugar sample and 0*16 and 0i4 for 
Beet Molasses 2. The most suitable factor for okloulating the percentage of 
nitrogenous oompounds in this case is unknown, but it is evident that the 
proportion of such oompounds in the ooUdidal material examined is extremely 
small. 

(To b$ Conlinuod.) 

A new periodical of interest to tbs technologist generally has appeared under the 
name of Induetrtal ChemkU first number before us is particularly well edited, 
the arrangement of the matter, the pouting, and the style of the advertisement displays 
being particularly good. 
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The Relation of the Beet Sugar Industry to 
American Prosperity. 

The View of Mr. Truman Q. Palmer. 

In a recent number of the American Maunfactm ifrs Recoui^ Mr. Trtjman G, 
Palmer, the well-known U.S.A. sugar statistician and domestic sugar champion, 
gave his views on the value of the indigenous beet sugar industry to the prosperity 
of the United States, at the same time pressing for the retention of an adequate 
import duty against foreign cane sugar. Since his arguments are, mutatia 
mutandis, very applicable to the new beet sugar industry in England, we give 
some extracts from his contribution to the subject. 

Difference in Cost of Production. 

“ The difference in the cost of producing sugar in Cuba and the United States 
is BO great that the home industry would perish if the duty were removed or even 
materially lowered. The main difference is in the cost of raw mateiial and not 
in extracting the sugar. As disclosed by the investigation of the Taiiff Com¬ 
mission in 1922, sugar in the cane cost the Cuban factones only SI. 16 per 100 lbs., 
whereas the sugar in our domestic beets cost American beet sugar factories $3.37 
per 100 lbs., our farmers receiving as much for their sugar as did the Cuban 
farmers, plus the import duty of $1.76, plus 45 cents per 100lbs. In other words, 
our farmers received as much for 100 lbs. of sugar as Cuban farmers received for 
290 lbs. of sugar. This is accounted for by the fact that in the beet sugar 
industry the farmers have to prepaie a mellow seed bed each year and cultivate 
the beets intensively for several months, whereas in Cuba the planting ol cane is 
almost the equivalent of planting an orchaid, for once planted it continues to 
multiply for 20 to 50 years practically without cultivation. While making a 
study trip in Cuba several yoais ago. President Menooal informed me that the 
average cost of cultivating cane in the east end of the island did not amount to 
$1 an acre per year, and at Guantanamo I saw them taking off the fiftieth con¬ 
secutive crop from the same roots without replanting. Thus the production goes 
forward indefinitely and almost without cost. 

Cheap Sugar not to be derived from Cuban Monopoly, 

“ Considering the difference in cost of production, it might well be asked if 
it would not be better economic policy for the United States to give up the 
attempt to produce sugar at home and purchase all of it from Cuba. There are 
two good and sufficient reasons why this would not work to the advantage of the 
American people: it would not give us cheaper sugar, and we would lose the 
marvellous rotating value of the sugar beet. 

“ Cuba only furnishes us with cheap sugar when our domestic sugar is on the 
market in competition, or when the woild price of sugar is low. It is beyond 
the pale of our anti-trust laws, and when occasion arises its produceis form pools 
and combinations for the express purpose of making us pay moie than a normal 
price for sugar. 

“ In 1920 when, except in Cuba, sugar was scarce and we were marketing 
the remnants of our domestic crop of refined sugar at 12 cents per lb., less 2 per 
cent., the sugar producers of Cuba, with warehouses full of sugar, met in Havana 
on June 30th and made an agreement or combination under the terms of which 
they agreed not to sell us a bag of raw sugar at less than 24 cents per lb. f .o.b. 
Cuba. That year they bled us for $669,000,000 for sugar, while our other foreign 
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purchases of sugar amounted to enough more to make a total of over one billion 
dollars paid out for foreign sugar in that one year alone. In other words, we 
paid Cuban sugar exploiters an average of nearly two million dollars a day for 
the entire year for the purchase of a commodity we should have produced at 
home. If any group of domestic producers had tried to put over such a raw 
deal, all would have landed in jail, but producers in Cuba can do as they please 
and we have to grin and bear it. Again, in 1922, they put over a similar deal 
and cleaned up untold millions at the expense of the American people. 

“A reduction in import duty will not give the people lower-pi iced sugar, 
but will give the American refiners and American owners of Cuban cane fields 
and sugar mills more profit. The American sugar industry will be the one to 
puffer, and after the domestic sugar industry has been crippled or put out of 
Duiiness, the Wall Street owners of the Cuban sugar industry will put up 
the price. 

** The extra amount we paid for sugar in excess of a fair price amounted to 
more in a single twelvemonth than the entire cost to erect enough new factories 
to produce every lb. of sugar we consume, and produce it within the jurisdiction of 
all of our anti-trust laws, which insure us against the rapacity of monopolies. We 
cannot hope to get cheap or even reasonable sugar by giving Cuba a monopoly of 
our markets. 

The Main Reason why we should Pkoduob our own Sugar. 

‘*A century ago Europe was overpopulated, every available aoie was in 
cultivation, farm yields had been decreasing for centuries and starvation threatened. 
All has been changed through the introduction of sugar beet culture, which has 
so rejuvenated their worn-out soils that to-day they produce twice as many 
bushels per acre as do our own virgin fields. The increased harvest of succeeding 
crops induced by beet culture is greater than that secured by a heavy application 
of fertilizer. For three to five years after devoting a field to sugar beets it will 
yield 40 to 80 per cent, more bushels of wheat, rye, barley, oats, and other crops 
than it did before. The value of the extra yield of following crops exceeds the 
value of the beets themselves, and as the beets pay for themselves the excesa 
yield of other crops costs the farmer nothing. If an Edison or a Bt7RBANH 
should invent a fertilizer which would give such results, it would command a 
fabulous price. 

**For this and for another reason Europe gladly imports grains and exports 
sugar. Sugar takes no plant food from the soil. It is gather^ wholly from the 
atmosphere, while wheat leaches from the soil its most valuable plant food. In 
their exports of wheat our farmers are shipping away vast quantities of plant 
food, and in the three to four hundred million dollars* worth of sugar we import 
every year we leceive nothing but wind and rain and sunshine which sweeps over 
foreign fields. This process is costing our farmers untold millions of dollars 
through robbing the fields of their productivity, and millions of acres of our 
richest soils have become so depleted in plant food and so choked with foul 
growth that the crop does not pay for the cost of cultivation. 

No country in the world ever introdttoed beet culture with a view to pro¬ 
ducing sugar more cheaply than it can be grown in the tropics. All introduced 
it because of the indirect agricultural advantages. In order to expand their 
sugar industry, and thus have as many acres of sugar beets as possible with which 
to rotate their grain crops, the countries of Europe levied high sugar duties, 
created cartels, subventions and aR eeyti pf encouragement, even paying their 
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sugar manufacturers hundreds of millions of dollars in export bounties in order 
that they might be able to sell their sugar at a price below the cost of production 
and thereby capture the world’s markets. During a series of years, Germany 
alone paid its sugar manufacturers $351,000,000 in export bounties. As a result 
of introducing beet culture, German Helds now yield 80 bushels of wheat to our 
15, 60 bushels of oats to our 30, 200 bushels of potatoes to our 100, and other 
crops in like proportion. By pursuing this course Germany in 30 years increased 
her annual yield of wheat, rye, barley and oats 539,000,000 bushels, the increase 
of each yearly harvest yielding her farmers more than all Germany ever paid out 
to stimulate the development of her sugar industry. During this 30-year export 
bounty-paying period Germany not only supplied her own people with sugar but 
exported it to the value of over one and one-half billion dollars. Heaping from 
the richest soils the smallest number of bushels per acre of any country in the 
world, we need this marvellous crop to rejuvenate our Helds. 

We need the spread of sugar beet culture in order to relieve our distressed 
American wheat farmers, who are suffering not so much from low prices as from 
the fact that they secure a yield of only 12 to 15 bushels compared with a yield 
of 24J bushels in north-western Europe. We need it in order to save our people 
from paying extortionate prices for a foreign product whose producers are not 
subject to our anti-trust laws. We need it in order to save the three hundred 
million to a billion dollars in gold which we annually send abroad for sugar.” 


Sugar Conditions in the British West Indies. 

(Department of Overseas Trade Report/) 

During the last twent) -five years the sugar industiy of the British West Indies has 
experienced keen rivalry from beet sugar grown in European countries and from cane 
sugar grown in Cuba. Competition by beet sugar producers was rendered less severe as a 
result of an agreement made at the Brussels Convention in 1903 to curtail the bounties given 
to European beet sugar, but during the same year a reciprocal treaty was made between 
the United States and Cuba by means of which Cuba secured a preference of 20 per cent, 
of the duty on sugar imported into the United States from competitive countries. This 
concession was of immense benefit to the Cuban sugar industry, to which American 
capital was attracted for the erection of central factories, by means of which considerable 
economy in production was effected. 

Since the great slump in values m 1921 the sugar industry of the British West Indies 
has passed through a trying period, assisted by such financial help as the Governments of 
the sugar-growing Colonies were m a position to afford. To make matters worse, many 
estates changed hands at much inflated values during the period of unpHralleled prosperity, 
and at reduced values for sugar it was impossible to secure an adequate return on the 
capital invested. 'I’he position was aggravated further by the falling off in the demand 
for rum (a by-product of great importance to the sugar industry of Jamaica and British 
Guiana). Prohibition in the United States, the discontinuance of thb demand from 
Germany, and the high import duties in the United Kinirdom were the main causes of the 
decline in the rum industry. The demand for syrup also declined to a very large extent. 
Before the war the value of the exports from Barbados of molasses or syrup exceeded the 
value of the exports of sugar, and many factories in that Colony produced nothing else 
but molasses. During the last few years, howeier, the positions have been reversed. 

An improvement in sugar values took place in 1922 and a further improvement in 
1928. But about the middle of March this year prices fell to an alarming extent, and in 


1 Report of H. M. Trade Commissioner (Mr. J L. W. Qoodb) to Kovember, 1M4. 
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June they were approximately £11 per ton below the value before the decline set in. The 
value of grey refining sugar at the end of June was about £21 per ton c i.f. as compared 
with £32 lOs. at the beginning of March. With prices thus reduced the outlook is one of 
uncertainty, more especially in view of the great reduction in the sugar preference in the 
United Kingdom. 

In Jamaica and Antigua the sugar crops have been adversely affected by drought, but 
in Barbados and Trinidad crops have tutned out better than was anticipated. The 1923 
crop io Barbados was exceptionally good. During that year the quantity of sugar 
exported from the Colony was 49,060 tons, but the fancy molasses equated to sugar was 
equal to another 13,651 tons, making a total of 62,711 tons, valued at £1,820,571. 
According to the estimate of the Director of Agriculture, Barbados, the 1924 sugar crop, 
including fancy molasses equated to sugar, is likely to reach 60,000 tons. The tonnage of 
thV yearns crop in Trinidad is not yet known, but it is expected to be much larger than 
last yearns crop of 41,619 tons. In British Quiana the estimates for the year 1923 were 
95,494 tons of sugar from an area of 61,446 acres, but results showed production to be 
short of the estimates by 3038 tons, and the area under sugar cultivation by 1783 acres. 
The reduction in the acreage under sugar in British Guiana and in the yield in 1923 as 
compared with the previous year was 4088 acres and 8672 tons. 

The decrease of acreage in British Guiana is attributable primarily to the shortage of 
labour consequent upon the cessation of Kast Indian emigration, but of recent years the 
sugar industry has also suffered by the diversion to the diamond fields of a number of the 
heavier class of labourers of African descent 

The area under cultivation in sugar m the British West Indies varies according to the 
demand as compared with that of other tropical products. In Jamaica the cultivation of 
the sugar cane and the manufacture of its various products have been largely superseded 
by the cultivation of bananas. Quite recently, however, British capital has been attracted 
to Jamaica for agricultural development and has lent encouragement to an extension of 
the cane fields in that Colony. Last year a British company took over a sugar factory of 
10,000 tons capacity which had ceased to operate, and an inducement was offered to plant 
more canes on the north side of the island where the factoiy is located In the eastern 
end of the island coconut trees and other plants are being destroyed so as to bring larger 
areas under cane cultivation. The Jamaica Sugar Estates, Ltd., have largely increased 
their capital and contemplate extensive developments 

In Trinidad a much larger area is under cultivation m cocoa, but an increase in the 
cane farming industry of the Colony has taken place recently consequent upon the low 
prices obtainable for cocoa. An area under indifferent cocoa cultivation of about 1000 acres 
in situations favourable for the transportation to existing factories has been transferred 
from cocoa to sugar cane. And subject to these limitations there is a tendency for the 
transfer to continue. 

As regards the Leeward Islands, the normal production o| sugar in both the 
Presidencies of Antigua and St. Kitts is approximately 12 ,OOO^di of grey crystals. A 
small amount of Muscovado sugar is manufactured for local consumption in Antigua, 
Nevis, the Virgin Islands and Montserrat. A small quantity of syrup is product in 
Dominica and consumed locally either in the form of syrup or after conversion into rum. 
During the season 1922-23 a white sugar factory plant was installed at Gunthoxpes 
Factory in Antigua, and during the year 1923 120 tons of plantation white crystals were 
manufactured there. During the 1924 crop this factory produced 200 tons of refined 
white crystals Since the decline in the lime industry of Dominica serious consideration 
has been given to a proposal to erect a central factory in that island for the manufiicture 
of grey crystals. 

Apart from special circumstances, conditions during the last two years have 
encouraged cane farmers to plant new areas, and it is expected that the 1925 crop will be 
a record one, and the 1926 crop even larger. Subsequent developments will be largely 
determined by the prices obtainable during the next two years. 
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Oane Sugar and its Manufacture. H. C. Prinsen Geerligs, Ph.D. Second 
Revised Edition ; xii -|- 342 pages, super-royal 8vo. (Norman Rodger, 
2, St. Duustan’s Hill, Loudon, E.0.3.) 1924. Price; 20s. net, 

(Second Notice.*) 

A modest textbook on sugar manufacture appearing in the early nineties 
served to lutioduce Dr. Qeehligs to English reading sugar technicians and this, 
when expanded in 1909, to the first edition of the work now under review, has for 
long, served as a standard authority on cane sugar manufacture. The present 
edition follows in general the same lines as the hist. It differs theiefrom in that 
results obtained by investigatois in countries other than Java are included, whereas 
the first edition was almost wholly confined to Java practice. 

As it stands at piesent, the first 108 pages are devoted to a concise yet full 
j)resentation of the chemistry of the constituents of the sugar cane. 

The remainder of the book is devoted to sugar manufacture and herein this 
second edition is expanded to contain an account of what developments have taken 
place in the last fifteen years. Of particular interest are the pages devoted to 
boiling and curing, as it is at these stations that most improvement has taken place. 

Dr. Geerligs’ name is particularly connected with the theory of molasses 
formation presented in a classic memoir over thirty years ago. The later work of 
Van Linden and Helderman has resulted in some modification of Geerligs’ 
theory as oiiginally formulated and a full account of these later views is given. 

This latest work of Dr. Geerligs can be confidently recommended as afford¬ 
ing a scholarly piesentation of the science of sugar manufacture. 

Noet Deere. 

Preservatives etc. in Food Regulations, 1025 [proposed to be made by the 
Minister of Health, England.] No. 69,755. (H. M. Stationery 

Office, Kingsway, London, W.O. 2). 1925. Pnce : 2d. 

Among the Regulations specified are that: (i) No person shall manufacture 
for sale or sell any aiticle of food which contains (a) any added pieservative, 
except in the cases in and the proportions specified in Part I of the First Schedule ; 
or (5) any of the colouring matters specified in Part II of the said Schedule. The 
First Schedule permits sulphur dioxide up to 7 giains per lb. in some foods (e.g.^ 
dried fiuit), but only 0*3 grain in otheis (eg., jam) ; and benzoic acid up to 
5 grains per pint in non-alcoholic drinks, mineral wateis, and the like. Colour¬ 
ing matters which may not be added to foods comprise metallic compounds (e.g., 
of copper, arsenic, mercury, lead, zinc, etc.): vegetable colouring matter, namely, 
gamboge ; and coal tar colours, as picric acid, Victoria Yellow, Manchester 
Yellow (Naphthol Yellow), Aurantia, Orange II, and Aurine. Any articles of 
food containing prewervative shall bear a label on which is printed distinctly a 
declaration stating the name of the chemical, and (in the case of sulphur dioxide) 
its amount. 


The Chemistry of Enzyme Actions. R. George Falk. Second and Revised 
Edition. (The Chemical Catalog Co., Inc., New York, U.S.A.) 1924. 

Enzjrme study is of importance, not only as a part of chemical science, but 
also in its biological aspects because of the bearing of such actions upon the 
changes occurring in life processes. In this monograph is summarized much of 
the recent development of the subject, though not all, as the author does not 
attempt to do this in the space at his disposal. It has been his aim rather to 
bring out the relationships of enzyme actions to other problems in chemistry, and 
to present some of tlie more recent work in order to show the trend the study is 
taking. 

The Home Grown Industry: Its History and Development. Alfred Wood. 
(The British Sugar Beet Society, Ltd., 6, Lancaster Place, W.C.2.) 1925. 


* See also L 8 J , tm , 60 
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Beport of the Ckimznissiou of Enquiry on the Be Veoohis Beet Sugar 
Prooess. Presented to Parliament by Command; Omd., 2343; 18 pages 
and 3 drawings. (H.M. Stationery Office, Kingsway, London, W.O. 2.) 
1925. Price: 9d. 

A Commission consisting of Mr. John Bowdkn.M J.C.E., Dr. Wm. Goodwin, 
and Dr. B. J. Owen, was despatched by the Ministry of Agriculture to Italy to 
report on the De Yecohis process.^ As a result of their enquiries, they state that 
“ while the principles of the De Veoohis system are in our opinion technically 
sound, the whole question of their practical application is still open ; that **it 
is extremely difficult to say whether the claims made for the system would be 
realized in practice” ; but that the system is considered sufficiently promising 
to justify further experimental work on the lines suggested.” This Commission 
rwommends that a complete, small plant be set up in England to test the process 
experimentally. They estimate that, whereas the amount of water, per cent, 
of the roots, is 935 in the nsual procedure (including washing, diffusion, 
condensation, washing the carbon dioxide, and raising steam in the boiler plant), 
this value in the case of the De Yecchis process is only 260 per cent. On the 
other hand, whereas at present the coal used is assumed to be 8 per cent., with 
the new system proposed it would be 12 per cent, (made up of drying, 8 per cent, 
and other requirements in the factory 4 per cent.). But we would remark that 
these points and others that arise in considering the practicability of such a piocess 
might preliminarily be examined before proceeding to eiect a small-scale plant. 
Anyway, experiments with a small-scale plant will not finally establish the value 
(or otherwise) of De Yecchis* proposals, which by the way are certainly not new, 
as seems to be assumed. 


Trade Notices. 

From the Mirrlbss Watsoh Company Limited, of Glasgow, we have received 
several pamphlets relating to their sugar machinery and specialities. A List of Parts for 
Cane Milling Plant ” gives code words for ordering every important piece of machinery 
likely to be wanted for replacement in one of their plants. Most of the parts are not only 
described but also illustrated, thereby facilitating identification. Other printed matter 
relates to the Meinecke Patent Intermediate Carriers; to Multiple Effect Evaporators, 
wherein two schemes for correct regulation of the liquor level are offered, one being by 
means of combination overflow and ball float regulators, and the other an Overfiow type. 
A convenient continuous Syrup Sampler is also offered. Copies of these pamphlets can 
be obtained on application to the firm in question. 

Attention may be drawn to the Yislok Patent Lock Nuts supplied by Yislok Limited, 
of Salisbury Square, London, E.O 4. This lock which consists of two parts (non- 
detaohable) gives three locks by the simple method of lotating the upper half with a 
spanner while the lower half is held by another; this alters the thread pitch in the upper 
half causing the threads to act as a number of wedges. In addition, there are two other 
points of grip dne to the method by which tbe upper half is wedged into the lower one. 
The result is a union between nut and bolt which is claimed to be immune from any 
tendency to slacken through vibration. Amongst the positions where such nuts may be 
of advantage in the sugar factory may be mentioned: King bolts for all spring-loaded 
crushers; mill wedge-adjusting bolts; mill trash-bar adjusting bolts; gearing pedestals; 
gear wheel segments; connecting rods and valve gear of all engines; all bolts on moving 
parts of centrifugals, mixers, conveyors and elevators; couplings between driving motors 
and cane knives, shredders, centrifugal pumps, etc.; field locomotives and track; automo¬ 
biles and trucks; and the like. Yislok nuts are stocked in diameters from ^ in. to 4 in., 
but can be made of larger dimensions if required, 6in« nuts for instance being quite 
feasible. 


' L8 1924, 2S7, 447. 
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Brevities! 


Prof. James 0. Ibyinb, D.Sc., Ph.D., F.R.S., Principal of St. Andrew’s Uniyersity, 
Scotland, whose work on carbohydrate chemistry is well-known,i was one of the recipients 
of a knighthood in the New Year Honours List. 


jb). C. 0. Baly aud £. S. Sbmhens^ describe experiments claiming to show that plane- 
polarized light causes a powerful acceleration of the diastatic hydrolysis of starch from 
potatoes, wheat, or maize. 


“Bugar-hloom” in chocolate is stated by R. Whvmpbr and A Bradley to be the 
result of condensation and adsorption of moisture by the sugar present and a subsequent 
drying-out. The tendency for this condition to develop is proportional to the fineness of 
the sugar particles, and is most pronounced in chocolates containing less than 34 per cent, 
of fat. 


In regard to antiseptics for the preservation of juice previous to analysis in the 
laboratory, Dr. W. C. Kbynolds^ tabulates the germicidal qualities of a few substances 
according to the Riobal-Walkbr coefi&cient: Cinnamic acid, 30; thymol, 25; menthol, 
19; and safrol, 11*0. Formalin, which is very oiten used for the purpose specified, 
possesses quite a low value compared with those substances mentioned. 


Blue-print “progress charts** are being distributed by the promoters of the “ Germ** 
process of improving the lubricating quality of oil ^ These charts are stated to report the 
work of independent authorities ot international repute, earned out during 1920-24, 
and references are given to the original articles published by these experts 'i'hese results 
demonstrate strikingly the advantages of this process of lowering the surface tension of 
the oil by the addition of different substances,^ e g., fatty acids. 


In the first Annual Report^ of the College of Agriculture, Mauritius, which was 
inaugurated in September, 1923, it is explained that funds for its maintenance are provided 
by means of an export tax on sugar of 3 cents of a rupee per 100kg exported Dr H. A, 
Tbmpant, (who IS the Principal), lectures on Agriculture and Agricultural Geology ; 
Mr. L Bainsxo on Sugar Manufacture and Sugar-Uouse Chemistry; Mr. D. d*£umbrbz 
DB Chakmoy on Entomology ; Mr E, F. 8 Shkphkrd on Botany and Mycology ; Mr. 
F. Giuaud on Agricultural Chemistry; and Mr M. Kobnio (who is Registrar) on Physics. 
The Advisory Board of the College consists of Dr. 'I'bmpany as Chairman, and gentlemen 
nominated by the Governor of the Colony, by the Chamber of Agriculture, and by the 
8oci5t6 des Chimistes. Two-year courses of instruction are required for the Certificate of 
the College, and three-year for the Diploma; and the curriculum is specially drawn up to 
meet the requirements of young men destined for a career in the sugar industry. 


Messrs. Blair, Campbell & McLban, Ltd., the Glasgow firm of sugar and distillery 
machinery manufacturers, have just secured the services of Mr. P H Parr to take 
control of their sugar estimating and sales department. Mr. Parr, who is well known 
to our readers as a regular contributor on engineering subjects, and who is also the old 
“ Arcanum ’* of the Meohameal World, has been connected with the sugar machinery 
industry for many years; ho served his pupilage with Messrs. Geo. FlbtchbrA Co.,I^d , 
of Derby, after which he was assistant chief draughtsman for some years with Messis. 
Fawobtt, Preston & C'o , Ltd., of Liverpool, and more recently he has been acting as 
leading estimater with the Mirrlbbs Watson Co., Ltd., of Glasgow. Mr. Parr has 
also been connected with the locomotive department of the old Midland Railway Go. as 
teohnioal draughtsman, while during the war his special knowledge of springs was utilized 
by an important Paris firm specializing in spring manufacture and working directly for 
the French Government. 


’ For an abstract of one of his recent papers see 1935, 597. 

z Proceedings of the Royal Society, 1924, b97. 350-355 
* Journal of the Society of Chemical InduMiry, 1935, U, No. 9, 77-86T 
* The IndusMal Chemist, 1935, 1, No. 1, 46-47 
»U.K Patent 180|877 ; / S.J„ 1930, 478 « See aho L8J., 1980, 687 

^ Cohmy of Mauritius : R0m on the College of AgrieuUure for the year 1999 ; May 5th, 19SU. 
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Br. Alfons Kvnz, ttssistant during^ the past two years to Prof. Qeza Zbmpli^n of the 
chemistry department of the Technical University of Budapest, Hungary, has been 
appointea a Ilesearch Associate in the Polaninetric Section of the Bureau of Standards. 
Dr. Kunz, who has published with ZaMPLisN notable researches on amygdalin, will 
continue investigations in the sugar group as assistant to Dr. 0. 8. Hnosoi?, his stay in 
the U S.A., having been provided for by the International Education Board 


** Subox,*' a new type of paint, is a colloidal suspension of lead in linseed oil, whiou 
forms on the treated material a very firmly adhering metallic film.^ It is applied in two 
coats, the second of which leaves u brilliant surface, and these two coats are equivalent to 
a triple red-lead surface, in respect of covering capacity. This lead paint is claimed to 
have remarkable rust protective properties, and its adherence is such as to resist removal 
by means of sharp steel-wire brushes. It is the invention of a Swiss engineer. 

\ ^ - _ 

Dk. PiuNSBN Gburliqs*’ calls attention to the Schoop ** metallizing ” process of 
coating metals by spraying molten copper, aluminium, etc. upon their surface, already 
noticed in these columns.* A coating of any suitable thickness, consisting of one metal, 
or more than one, can be easily given to objects of different material and shape. He 
regards this process as an excellent one for application in sugar factories and distilleries 
for protecting such as troughs, heater bodies, pipes, subsiding tanks, and the Uke against 
attack by the action of acids or corrosion. 


Among new companies recently registered in the United Kingdom is the following: 
Bonnitb Mboical Caubon Company, Ltd , 141, Moorgute, E.O.—Private company. 
Manufacturers and dealers in carbons of all kinds, etc. Nominal capital £6000, in 
£l shares. Dr. Bebnaku Dykk and PARTNBKa, Ltd , 17, Great Tower Street, E C. 3.— 
Private company. Analytical and consulting chemists. Nominal capital, £5000 in 2000 
preference and 3000 ordinary shares, all of £l each. United Sugar Co., LTD.—Private 
company. Object:—To establish and work sugar factories or refineries and all subsidiary 
plant and apparatus in Great Britain or elsewhere. Nominal capital £800,000, in 
290,000 ordinary shares of £1, and 200,000 deferred sheres of Is. each. 


A wnter in The Gioeei ,* a Mr. J. S. Bkookrs, having in a tirade against West Indian 
sugars given the ordinary raw sugar process as the method of making Demerara sugar, 
is corrected by the West India Committee Cirenlar^^ m a leading article. The writer 
mentioned is directed to descriptions of the modus operandx as given in standard textbooks^ 
and to an article by the late Mr. F I. Scaiid,^ an acknowledged authority, who stated 
that clarification must be so modified and extended, and so conducted as to preserve 
the canary colour of the juice, and operations must generally bo directed so as to eliminate 
undesirable impurities which would interfere with the delicate flavour of the finished sugar. 
Then the writer in The Grocer is reminded that there are products which are quite 
wholesome although they are not of 99*9 per cent, purity as regards content of sucrose, 
e*g., table syrups, the non-sugar constituents of which are not dissimilar to those existing 
iu West Indian Yellow Crystal sugars. 


We regret to record the death on the 23rd Feb. of Sir Enif^ABD Thobpb, F.R.S., the 
eminent chemist and physicist, iu his 80th year, at Salcombe, South Devonshire. He 
had successive^ been Professor of Chemistry at the Royal College of Science, South 
Kensington; Principal of the Government Laboratories; Director of the Chemical 
Laboratories of the Imperial College of Science and Technology (and later Emeritus Pro¬ 
fessor on bis retirement); President of the Chemical Section of the British Association ; 
and President of the l^iety of Chemical Industry. His name will be known in his 
profession for many years to come as editor of the ** Dictionary of Applied Chemistry/* 
which stands alone among works of its kind in any language. These volumes (a new 
edition of which commenced to appear in 1921), known briefly to chemists as ** Thorpe,’* 
alohe form a splendid memorial of scholarship and work. 


' Chemical and Metallurgical Engineering^ 1924, 81, No 20 ^Nov 17tli), 776. 

» Indleehe Mercuur ^ 1924, 17, 668. » 1923, 643. 

* January Hist 1926. * February 13th 1926. 

* “The Manufacture of Cane Sugar,” by Jones and Scabd, revised edition (Duckworth). 
^Louieiana Piarder , 1914, 404-409. i 
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Expbkikncbk with Thkkb Types of Baqabsb Furnaces. J, 0. Frazier,^ Poweu 
ms, 60, No, 18, 68^-683. 

According to the author's experience, the type of furnace shown as No. 1, an 
ordinary furnace modified to burn bagasse (water content, 60 per cent), proved the least 
efficient as a steam generator; No 2, a Dutch oven of typical proportions, was the best 
of the three (judged when it was burning coal as extra fuel); and No. 8, an elaboration 
of the previous oven, in theory considered best by reason of its having a combustion 
chamber quite remote from the boiler surface. With the slupmtnt of boilers for No. I 

came recommendations fiom the 
makers that its combustion cham¬ 
ber be filled and pa\ed over from 
the snminit of the bridge wall to 
the top of the aich over the mud 
drum. This was not done, because 
it was suspected that there would 
be a spill-over the bridge wall, 
which would soon fill this space 
with more or less imperfectly 
burned bagasse. After about a 
Fig. l^etUng No. 1 (McCaU, Pa., im) week's run, the attendant of 

No. 1 complained that the newly 
installed boilers were taking less 
and less water every day, and 
after three weeks the cppacity had 
fallen to about 30 per cent., but 
when the combustion chamber 
was cleaned, the original steam¬ 
ing capacity (never very high) 
was restored This result was 
fresh in mind when it came to the 
installation of No 2 Instead 
of using a blower, with hollow 
blast grate bars and 80ft. of stack, 
Fxg. 2—Setting No. 2 (Schriever, La., 1897) a 126 ft stack was built for use 

with wide-spaced herringbone 





Fig. S-^etting No. S (EmUta. Cvba. 1915) 


grate bars, making h furnace 
quickly convertible into a coal 
burner during stoppages of the 
mill But oven with the strong 
draft available, it was not possible 
to burn enough coal in No. 2 to 
make much over half the steam 
which was being made with 
bagasse. The much better cem- 
bustion in the ovens of Fig. 2 
resulted in the ash being carried 
over the bridge wall to so slight 


an extent (with most of the lighter ash going up the chimney) that several seasons would 
have been required to fill these chambers. In spite of much greater furnace room and the 
larger and presumably superior combustion chambers, No 3 furnace has not shown itself 
superior to the more modest No. 2 furnace. The four boilers in the No. 2 battery showed 
different rates of steaming, which differences, so far as knouin, were due to differences in 


’ This Review is copyright, and no part of it may be reproduced without permission.— 


Editor, I.8.J. 


* Sugar Engineer, New Orleans. 
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fieadom of gas outflow. It is probable that no arrangement of breeching divieion would 
work any iinproTement in equalization. Taking all in all, however, No. 2 came con¬ 
siderably nearer making sugar with bagasse alone than any other of its day. It is not 
yet equalled by moie than 6 per cent, of the more modern, more elaborate, and much more 
expensive furnaces with which it has been compared. In making these furnace arches, each 
firebrick was dipped into a flreclay batter and tamped into position with a wooden mallet, 
making no thicker seams than the inequality of brick surface made necessary. The result 
of this painstaking care was that the furnaces operated seven seasons, each of about two 
months, before any cracking of brick occurred, even with the disturbing factor of the 
inset feed hopper castings Besides gas mixing and promotion of improved combustion, 
the mixing chamber performs a secondary function of real though variable value. This 
is the reduction of gas stratifii'ation as applying to fire*tube boilers. For example, in 
eitfter Figs 1,2 or 3, with restricted gas passage along the bottom of the boiler, a velocity 
of gas flow is produced that prevents the cooler gases obeying the gravity impulse to settle 
among the hotter mass and be exchanged for hotter gases As a result the boiler bottom 
is immersed in a gas bath cooler than the mean temperature of the gas delivery at that 
point. Such tendency to stratification is always present under high-velocity gas flow, and 
the aggregate value of the lowered heat transmission rate may be very considerable. 
When the remedy for this loss produces another useful and even larger saving due to 
better combustion, the inducement for provision of the mixing or combustion chamber 
is emphasized It is very probable that such provision would have been worth while 
with all fires under all boilers; also that No. 3 would be improved in efficiency by allow¬ 
ing the open space tunnel to form a secondary combining chamber behind the second 
wall. Incidentally, No 1 installation has held its reputation for poor steaming, while 
No. 2 has sustained its good showing. Also, the excess-fuel consumption at the factory 
of No. 3 is considerably greater per unit of cane milled than at two or three of its Cuban 
neighbours using Dutch-oven furnaces or more antique type, substantial duplicates of 
those in Fig 2. 

Imphovbmkntb in thb Hble-Shaw Strram-Linb Filter.' J. H. Pickard*^ {A) The 
Chemical 2\ade Jownal, 19S5^ 76, No, 1965^ 71» [li) Communicated hy The 
Stream-Line Filter Co , Ltd,^ Lofidon^ dated Fehuaiy 19th^ 1925, 

(A) Perhaps the most important impiovement effected since Dr. Hblb-Shaw first 
exhibited his filter is that, instead of the filtering packs consisting of square papers, with 
holes punched through them at regular intervals (so that these holes form tubes through 
the packs), the packs now consist of narrow strips of paper punched with holes. These 
packs lend themselves very readily to the construction of filters of various types, 
particularly filter-presses and suction filters, and this shape of papei has been found more 
suitable for dealing with liquors containing large quantities of solids. Thore have also 
been improvements in connexion with the feed, outlet of filtrate, and the method of 
removing the cake after the operation is completed. Mr. Pickaud demonstrated an 
experimental rotary self-cleaning filter, which has been used successfully, in which eight 
packs of filter paper are mounted on a central hub, through which the filter is connected to 
a vacuum. The packs form the spokes of a wheel which is mounted on a hub ; the wheel 
is rotated into a tank of liquor to be filtered at a pre-arranged speed, and the rotation is 
•topped from time to time so that the cake can be removed from the filtering packs by 
blowing with compressed air. The vacuum is shut off during the removal of the cake, 
•fid applied again when the cycle of operations re-oommences. Mr. Pickard then went 
oq to show how the separation of pigments (which are very fine and difficult to wash) can 
h# carried out in a more expeditious and straightforward manner by the stream-line 

than by washing them by decantation and separating in filter-presses. The original 
laboratory tyfe cf stream-line filter is now being replaced by a new type, which incor¬ 
porates improvements and which can be used largely as a quantitative instrument. 

The pack open to view during filtration, so that the operator can see that evexytbing 

“--ty- 

' I.SA., 1923, 646 and 628. * Of The Stream-Line Filter Oo«, Ltd.. London. 
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is prooeediDg normally, and a graduated spring-head enables the compression applied to 
the pack to be read off directly in pounds or kilograms, so that any conditions can be 
repeated exactly at the same time. Pressures can be applied varying from 0 to 240 lb., 
and Mr. Piokahd demonstrated the ease with which the separated solids can be recovered, 
and the readiness with which the filter can be cleaned. As to the method of supplying 
the liquor to the filter, whereas previously a pump was placed centrally in the pack, there 
is now substituted a separate pressure vessel and montejus, through which the liquid is 
forced by compressed air from a bicycle pump. 

(B) It is stated that experiments have been carried out in the West Indies on the possi¬ 
bilities of applying this filter in sugar manufacture. A defecated cane juice was passed 
through the Stream-Line filter, and a clear, light yellow juice showing an increase of 
purity 7^ above the raw mill juice is said to have been obtained. It appeared that the 
filter removed not only colloidal matter but certain colouring substances as well. It was 
also established in these tests that sugar was not intercepted by the filtering surface, as 
had been proved to be so in the London experiments with solutions of raw sugars,^ in 
which the pack and filtration pressures were considerable. These West Indian results are 
said to liave been confirmed in Hawaii. A type of filter which is considered to be an 
improvement on that previously employed in these juice tests has been sent out to cane 
producing countries, and the report on the results obtained with it will be expected with 
some interest. 

Nectar of Flowers [its Composition compared with that of Honey]. Thos. 
Steel, Proceeding» of the Ltnman Society of New South Walee^ 1924t solix^ 

Taft S, S24‘S28. 

Factors controlling the amount of nectar in flowers are (1) whether the plants are 
visited by nectar-feeding birds (when comparatively large supplies are available), or 
whether they are fiequented by insects (when a smaller amount is adequate); (2) the 
extent to which the flowers have been rifled by birds or insects; and (3) the use by the 
plant Itself of the secreted material. Beteriiiinatious of the sucrose and fruit sugar*’ 
(dextrose and levnlose) present in the nectars of different Australian flowers gave figures 
of the same order as those found by Alex. S. Wilson,^ viz , up to about 9mgrms. of 
total sugars per flower, or about 6 per cent, of the weight of the flower itself. Nectar 
contains from 70 to 90 per cent of water (determined refractometrically), and honey an 
average of about 22 per cent. It is therefore evident that the bee concentrates this 
material, probably while it is in the sac, removing 48 to 89 per cent, of water in the pro¬ 
cess Then the composition of separated nectar was examined, working with Doiyanthee 
exceUa, in the bulky panicle of which plant an abundance of nectar is secreted. The 
results obtained showed a rem irkably close resemblance in composition to that of honey, 
when the figures were calculated to the same water content. Sucrose, however, was 
absent in this sample of nectar examined. 

Determination of Levulosb in Presence op other Sugars, using Ost’s Solution. 

horns Nyns. La Snerene Beige, 1924, ^^0. 

Levulose reduces Ost’s solution (cupric bicarbonate reagent)® at 49°0. whereas 
dextrose, levulose, and other sugars which reduce Fehling’s solution at higher temper¬ 
atures do not; and acting on this principle (which appears to have been originated by Pk. 
Biovbob^), the author has elaborated the following procedure: 50 c.c. of Ost’s solution 
are heated in a water-bath to about 49®C , 20 c.c of the sugar solution (containing at 
most 65 mgrms. of levulose) are added, and the mixture heated in a closed Erlonmeyer 
flask for exactly 2j hours at exactly 48*5-49’0*C., the amount of cuprous oxide precipit¬ 
ated at the end of this time being determined by a suitable method, preferably the so- 
called Bertrand process, of adding ferric sulphate solution, and titrating with standard 

^ LSJ, 19S.^ 630. * Chemical News, 1878, 88, 93 ®»8ee 1980, 107. 

* See Ph. Bioukgb ** La Cellule/’ tome XI. fascicule 8, 375-399 ; Beme Agronomique, h'os 
11 and 18; the method has also been applied by Prof. F. A. Janssens of the lustitut 
Carnoy, 28, Rue du Canal, Louvain 
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permatiganate. Following this a determination is made under similar conditions, except 
that heating is performed at or near boiling point, either in a boiling water-bath, or on a 
sand-bath, the difference between these two results giving the dextrose, so thac one may 
report both the levulose and the dextrose in the case of products containing these sugars. If 
moreover, determinations are made before and after inversion, one may calculate the 
sucrose, dextrose and levulose originally present in the product under examination in what 
appears to be an accurate and convenient way. Results of experiments are quoted 
showing that at 49*^0. Ost’s solution gives “ not the slightest trace of CuaO in the case of 
the following sugars: dextrose, galactose, mannose, lactose, and sucrose, whilst arabinose 
gives less than 7 rngrms , and xylose less than 13 under the conditions stated Tables 
showing the mgrs. of levulose coiresponding to increasing amounts of cuprous oxide from 
6 to 63^grms. are also given in this paper. 


Feotic Substahceb, and TUEiii Imporfanob in the Sugar Industry. Felix Ehrlich. 
J)%« deulBohe Zwhenndmirxe^ 49, Ifo. 36, 1045-1050. 

Dr. Ehrlich has shown that the insoluble ^‘urpectin’’ of the beetroot (and other 
plants) under the influence of boiling water undergoes transformation into a soluble 
hydro-pectin, which is not a simple substance, but consists of twe others, differing from 
one another widely chemically and physically. They are levo-rotatory araban and a 
dextro-rotatory calcium-magnesium salt of pectic acid, these being separated by extraction 
with 70 per cent, alcohol. In this way, the flrst-named is dissolved, and is being found to 
amount to 25 to 30 per cent, of the hydro-pectin. He has also isolated from pectic sub¬ 
stances, not only arabinose, galactose, and methyl alcohol, but also what he calls the 
principal stone in their structure, namely, a complex poly-galacturonic acid, which on 
decomposition yields rf-galacturonio acid, an acid of the carbohydrate series which until 
now has not been observed to occur naturally. This acid in the form of its calcium salt 
is responsible for the gelatinizing power of pectin, and is intimately connected with the 
adhesive properties of pectiuous extracts. All processes for making adheshesfrom the 
mark of beetroot, in which acid is used in the extraction, lead to a product of inferior 
tenaciousness, because the esters of the poly-galacturonic acid are thereby saponified, if, 
in fact, these and the araban are not destroyed. ^ A few remarks are made on the r61e of 
the pectins in beet sugar manufacture. Depending on the time and the temperature used, 
the hydro-pectin passes during the process of diffusion into the juice, but during defecation 
the lime exerts a hot saponifying effect on the pectic acid, whereupon by hydrolysis poly- 
galacturonic acid is formed. This is precipitated completely and quickly by the excess 
of lime, but the levo-rotatory araban is not thrown down, persisting in the juices and 
syrups, and finally accumulating in the molasses, where probably it is the cause of many 
an unexplained difference between the direct and the double polarization methods of 
determining the sucrose content. 

EpFEcr OF SOME Inokganio Salts on the Polarization of Sugar Solutions. 
Robert J, Brown, Indmtnal and Engineeung Chmxttry, 1936, 17, No, 1, 
39 - 40 . 

An abstract of this paper has already been published,> and from the fuller data now 
printed it appears that the value for K for the salts experimented with were : Sodium 
chloride, 0*00246 ; potassium sulphate, 0*00199 ; sodium sulphate, 0*00206 ; and diaodium 
phosphate, 0*00305. Therefore in the case of a 15 per cent, solution containing about 
6 per oftnt. of ash on the sugar, assuming all this ash to be sodium chloride and the K 
value to be 0*00265, then the polarization calculated by the formula of Jaoxson and Gxllis 
wiU be : P 15 — (0*00266 X 15 X 0*2) = 16 — 0*008 = 14*992. This shows that the 
decrease in polarization would be less than 0*01 per cent. While it is impossible to say 
from these Hteults that the effect of a salt on the polarization of sugar is proportional to 

' See Glermlh Patent, 384,772 for the preparation of an adhesive bVa procedure in which 
such a faulty method ir overcome. f 1924, 315. 
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amount of both salt and sugpar present under all conditions of concentration, the writer has 
proved to his own satisfaction that this relation holds for the ranges in which he worked. 
It appears to be possible to determine the effect of salts at low concentrations of sugar and 
salt by determining the value of K at high concentrations, where the relative error is low. 
He has not yet found a neutral salt that will affect the polarization of sucrose to the extent 
of 0 01 degree when used in the amount of 5 per cent, or less on sugar, provided not more 
than a single normal weight of the dilute sugar solution made up to 100 c.c. is taken. 


Calculation op thh most profitablb Polarization op Philippine Raw Sugar por 
THE New York Market Herbert Walker* Sugar Kews ^ 1924 ^ 5 ^ No 12 ^ 714 * 
Comparative yields of raw sugar from a given quantity of sucrose in the mixed juice 
vary inversely as the polarization of the sugar, in a ratio of very close to 1*6 per cent, per 
degree polarization. That is to say, where 100 tons of 96° sugpr could be made, the 
following weights would result from the same juice at polarizations of 95, 96, 97 and 98 : 
101 5, 100*00, 98*5, 97*0. The calculation of the most profitable sugar to manufacture 
resolves itself into a simple multiplication of the above weights by the prices per ton at 
the corresponding polarizations, and the subtraction of shipping expenses. According to 
the present New York sales basis, quotations are based on 96° sugar with the following 
penalties and premiums: a deduction of 0*13 cents gold per pound (equivalent to P(5’20 
per short ton of 36 centavos per picul) for each degree polarization, or fraction thereof in 
proportion, below 96; a premium of 0*13 cents gold per pound for each degree, or fraction 
thereof in proportion, between 96 and 97 polarization, and a premium of 0*075 cents gold 
per pound (equivalent to P$3'00 per short ton of 21 centavos per picul) between 97 and 98 
polarization. The following table shows expected returns from the same amount of 
sucrose in cane, manufactured into sugar at different polarizations, taking as a base, for 
simplicity of calculation, 100 short tons of 96° polarization sugar. Costs of bags, freight, 
insurance, etc., is assumed to be P(20 per ton, a few pesos difference in this cost has 
practically no bearing on the calculation. No allowance is made for the increased yield 
of molasses resulting from higher polarization, since the value of this molasses is about 
balanced by the extra load thiowii on the boiling house in producing it. 

Basis, Basis, Babis, 

6 cent sugar 7 cent sugar 8 cent sugar 

Polar- Price Net letunis. Price Net returns Price Net leturus 

ization. Tons per ton per ton per tou 

P8> ^3 P3 ^3 1^3* ^3* 

95 .. 101 5 ., 234 80 .. 21,812 .. 274*80 .. 26,862 .. 314*80 .. 29,922 

96 .. 100 0 .. 240 00 22,000 .. 280*00 .. 20,000 .. 320*00 .. 30,000 

97 .. 98 5 ,. 246*20 .. 22,182 .. 286*20 .. 26,122 .. 326*20 .. 30,062 

98 . 97*0 .. 248*20 .. 22*135 .. 288*20 .. 26,011 .. 328 20 .. 29,896 

Analysis of these figures indicates that when sugar is selling at 7 cents a pound or 
loss, 97 polarization sugar (at the refinery) is the most profitable to the central, and that 
it pays to go a few tenths above 97 rather than fall below. At 8 cent sugar the difference 
is very slight, and at 9 cent sugar or higher it would pay to make 96 polarization or less 
unles the selling basis were changed. 


Report op the Nxw York Sugar Trade Laboratory for the Year Ending 
Dbobmber 318T, 1924. F. W. Zerban, New York Sugar Trade Laboratory, 
Iue,y SO, South Street, New York, U.S*A* 

Dr. Zbrban reports that the number of samples tested by the Laboratory in 1924 was 
19,37 L showing a substantial increase over the previous year. The total number of bags 
represented by these samples was 30,467,318, or an average of 1679 bags per sample, 
against 1660 in 1923, and 1647 in 1922. The average polarization of all samples tested 
was 96*02, passing the 96 mark for the first time in the history of the Laboratory. The 
variation in average monthly polarizations was 0*72, slightly higher than in 1923, but 
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lower than in 1922. The percentage of samples testing between 96 and 97 was 66*36, 
higher than in any previous year, while that of samples between 96 and 96 was 28*66, the 
lowest on record. Sugars polarizing between 90 and 95 comprised 9*80 per cent, of all 
samples, indicating that deterioration was not excessive. Only 0 18 per cent, of all 
samples polarized below 90, which is a further reduction from the corresponding figure in 
1928. It appears from these results that, from the standpoint of polarisoopic test, the 
quality of the sugars was on the whole slightly better than in 1923. 


DsTlKMlNATION OF SuCttOSK, DbXTKOSK, LkvULOSK, BTC., BY FORMATION OF THBIR 

OSAZONES. Edmund Knecht and Eva Hibbert. The Chemical Trade Journal, 

\ m5, 76, No. 1964, U- 

Some further details are now available in regard to this interesting new method 
of determining sugars^ (which is especially adapted for examining the products of 
hydrolysis of the more complex carbohydrates): Dissolve 0'l-0*2 grms. of glucose in 
water and make up to 100 c c. To 10 c.o of this solution, 1 c.c. of a saturated solution of 
sodium tartrate and a solution of 0*25 grms. of phenylhydrazine in acetic acid are added; 
the mixture is heated for 10 mins on a biiskly boiling water-bath ; a known volume of 
titanouB chloride (which must be in considerable excess) is added; and the solution boiled 
for 1-2 mins over a free flame, while a current of carbon dioxide is passed into the flask, 
llie excess of titanous chloride is ascertained by titrating the hot solution, after the 
addition of excess of hydrochloric acid, with a solution of Crystal Scarlet standardized 
against the titanous chloride solution, a permanent red colour indicating the end of the 
reaction. About 20 mins, is required for a complete estimation. Working in this way, 
the following results were obtained on pure iiiaterials>-Glucose, 99 71 percent.; levulose, 
99*8 per cent.; sucrose (inverted), 99*6 per cent ; maltose, 100*3 percent.; lactose, 99*89 
per cent.; and glucosamine, 99 8 per cent. 


Cane Syeups and Molasses, their Composition, Phoduction, and Consumption. 
[Also Comments on thrir Vitamin Content.] Wm, L. Owen. Prooeedinge 
of the Jeeociation of American Dairy Food and Drug Officials^ S8th Annual 
Convention, August, 1924. 

Dr. Owen presents useful analytical data on the composition of American syrups and 
molasses, and gives an account of the efforts made some years ago to devise means for defining 
several grades of these products Production and consumption statistics are also summarized. 
Then Dr. Owen makes the following interesting remarks, from which it will be seen he 
** strongly suspects ” the presence of vitamins in syrups and molasses, a suspicion (also 
expressed by the late F. I. Scakd) which, in fiict, has just been confirmed*: That syrups 
and molasses are remarkably wholesome foods is quite generally knpwn and almost univer¬ 
sally conceded to be true, in this country at least. Too much of their advertised food 
value, however, has been attributed merely to their sugar content, and too little to the 
wholesomenesB and to the general salutary effect upon the digestion. It is quite obvious 
that these products exercise a beneficial effect in human or animal nutrition, quite distinct 
from the energy equivalent of their carbohydrate content. While an investigation of their 
vitamines seems still to be lacking, their beneficial effects when included in the diet would 
lead one to strongly suspect their presence in these products. It is said that lumbermen 
in the Oanadian woods consume large quantities of the lowest grades of cane molasses and 
find that it keeps them remarkably free from the digestive disorders so commonly a'^sociated 
with a concentrated and monotonoos diet. It is reported that in some tropical countries 
the native children who during the summer months become very emaciated, for lack of 
proper foods, become fat and vigorous during the cane grinding season, when they subsist 
largely on* the juice of the sugar cane.” 


, ' L8J., 1924 , 669 . * L8J., 1926 , 189 . 
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DaTiNO Sugar (and likb G-kanulah Matkkial) Herbert W, Lowden, of Manila, P.I., 
and Archibald McArthur Lang, of Liverpool (communicated to the last-named 
by William Paterson, of LaCarlota, P.I.). 2S6,S14. June 26th, 1923. 

Sugar (or like granular material) in the moist state with coagulated lumps is delivered 
upon a plurality of revolving discs, disposed vertically one under the other, these discs 
having ribs, undulations, corrugations, projections, or the like, on them, so that the lumps 
of sugar in passing over the irregular surface as the result of centrifugal force and then 
being thrown against a wall, will be broken up into sepaiate grains During its flight 
from the discs a stream of hot air (a safe temperature is 125-160°P.) is caused to pass 
through the stream of grains, thus acting upon and drying them. Referring to the 
drawings, 1 are the centrifugal discs ; S their common carrier shaft revolved from above; 



S is the genernl casing or shell of 
the machine, 4 Are coned or tapered 
hoppers, which conduct the material 
from one stage or operation upon 
the central portion of the disc 
below: 7 are vertical trunks (say 
of cast-iron) into which the hot air 
is delivered; and 8 are inwardly 
projecting conduits with vertical 
poits or openings on their inner 
faces, through which the hot air 
supplied through the trunks 7 is 
distributed at different levels into 
the lower part of the apparatus or 
machine ; these conduits at each 
section of the apparatus in the case 
shown, being carried round only a 
portion of the circle or cylinder at 
each side. On the top of the casing 
there are beams 9, and a platform 
10 supported by them, on which 
the machinery for driving the 
machine is cairied; and the load on 


this machinery platform is taken by columns 18, which rest below on the top of the trunks 
7. The discs 1 are provided with an upper surface of irregular form, viz., with ribs, flutes 
or the like, in the case shown those irregularities being in the form of curved ribs i* b^nt or 
curved backwards more or less tangentially as regards the direction of rotation, from the 
centre portion of same to or near to the peiiphery; and the edges of the discs 1 are slightly 
inclined or curved upwards, as shown, so that the roateiial thrown off centrifgiially, is 
given a whirling and upward direction. By this means the material being treated is 
prevented from accumulating in hutches or uneven quantities locallv on the discs (except 
the coagulated lumps). The whole is thrown onto the surface of the apparatus surrounding 
the discs or tables, with the result that the impact of the coagulated lumps on the surface 
disintegrates or breaks them up; and this breaking up is also promoted by the formation 
of the disc surfaces in their movement from the centre of the periphery. * Beneath the 


lowermost hopper 4, the casing of the machine is of considerably larger diameter than the 
part above it; and in the upper part of this enlarged chamber there is a disc I which 
finally operates upon the dry sugar in passing over its surface to its periphery, whence it 
is thrown outwards, and then falls down onto the hoppers-haped bottom 14 of the lower 


portion or chamber IS and is carried away through bagging shoots or spouts 16, In some 
oases in the last operation on the material, it is cooled by being acted upon by cool air, 


^Copies of speolfloatioiis of patents with Uielr drawings can be obtained on application 
to the following Ki^igdwn: Patent Office, Bales Branch, », SouUiamptoii Buildings, 

Ohaneery Lane, London, W.C.S (price, is. each). IPnUsd States Gouimissioner of Patents, 
Washington, D.C. (prioe 10 cents each). /Vance:Liusprimerie Katlonale. ST, rueVieiUodu 
Temple, Paris. 
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delivered from the lower oonduits 8^ so that when it arrives in the chamber 13^ it is 
relatively cool; while above this point it is subjected to hot air only. This cooling air 
after acting upon the material, may, if desired, be then taken away from the apparatt>s 
and heated and dried in the heater, and then passed to the upper of the delivery conduits 
8 in the hot state, the parts of the apparatus being suitably modified to carry out this 
latter method In some cases, there may be employed in connexion with the discs i, a 
grille of bars 16y secured to the side of the apparatus all round, and extending down from 
same in a downwardly inclined direction, as shown, with their inner ends over the 
periphery of the discs i, the bars being suitably interspaced. Any lumps or masses, 
therefore, larger than the spaces between the bars, which are thrown off from the discB» 
will be caught by these bars, and conducted by them back on to the disc, so as to be 
reacted upon thereon, and broken or reduced in size. The material to be treated is elevated 
V)y the elevator 17 into a duplex hopper 18y and is delivered by the spouts 19 in two 
streams onto the upper disc 1 (Patents Nos., 9261 of 1887, 13,364 of 1914, and 156,963 are 
referrred to). _ 

Maltose and Amyloprctin Derivatives for Use in Confbotionbrt, Bubwino, btc. 
A R Ling and D /?. Nanjiy of The University, Birmingham. 8^4^309. 
July nth, 1921. 

To produce a mixture of maltose and amylopeclin derivatives for use in brewing, 
confectionery, etc., statch paste, which may be first liquefied by the action of ftialt, is 
treated with an extract of ungerminated grain (such as barley) and subsequently or 
simultaneously with an extract of germinated grain until it ceases to give a colour reaction 
with iodine. In some cnses the treatment with extract of ungerminated grain is con¬ 
tinued until upwaids of 60 per cent, of the starch present has been saccharified and the 
treatment with extract of germinated grain omitted. Dry grists from germinated or un- 
germinated giain may be substituted for the extracts. For the oxtrait of germinated 
grain may be substituted an extract of animal pancreas, or other animal or vegetable extract 
containing similai enzymes, which convert the am}lopectin derivatives into isomaltose. 

Drying Granular Matbkials («.y., Sloar). 0 . Randolph, of Toledo, Ohio, U.S.A. 
S36y785, November IQth, 1924. 

Gianular material to be dried is fed through shoots into a vertical casing through 
which it passes in a zig-zag path over heated duct units having end-walls, which form the 
side-walls of the casing when the units are assembled. Adjacent horizontal ducts com¬ 
municate through openings in opposite end-walls with air and exhaust trunks, so that hot 
air induced through a pipe by a fan may pass into one of the exhaust trunks through 
alternate ducts into the casing, and through the remaining and higher ducts into the 
other exhaust tiunk. From thence the air passes from the trunk into a cyclone separator 
having an air outlet and a duct tube leading to the discharge trunk of the dryer. 

Active (Decolorizing) Carbon Production. H, E. Potts, of Liverpool (communicated 
by the Naamlooze Vennootschap Algemeene Norit Maatschappij, of 2, 
den Texstraat, Amsterdam, Holland). 326^891. June 8th, 1923. 

Active carbon (for the treatment of oils, fats, and fatty acids), is treated, for example 
by spraying, with a limited quantity of an acid or acid solution or with gaseous acids, so 
as to yield a product containing all the natural ash. Suitable acids are hydrochloric^ 
sulphuric, nitric, acetic, phosphoric, and tartaric acids, or alternatively gases, such as 
chlorine or sulphur dioxide, which yield acids in the carbon, may be employed. The 
carbon may be heated and agitated with the acid liquid under reduced, normal, or increased 
pressure. It is preferred to treat a gas activated carbon with a gaseous acid such as 
hydrochloric acid gas, and procedure for applying the carbon to the substances mentioned 
is described. The Provisional Specification describes also the treatment of other liquids, 
such as mineral oils, waxes, and solutions of glucose, lactose, etc., with acid active carbon 
and refers to obtaining the carbon by treatment with excess ^f acid, and to the treatment 
of miner A oils with a mixture of active carbon and strong sulpnoric acid. 
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Frbybntino and Rrmotino Incrustations in Boilbrb, Etaporatohs, Pans, Heaters, 
BTC E. A. Heberlein, of London (A) 223,614, April 18tb, 1923. (E) 

223,847. April 18th, 1923. 

(A) A small electro-motive force is applied directly to the shell of the boiler, or other 
vessel to he protected, and the current produced is varied by periodically interrupting and 
closing the circuit or a branch thereof. The circuit may be periodically interrupted by 
the oscillations of a blade, membrane or reed, attached to the boiler, etc., or to one of its 
accessories. (E) Boilers and the like are protected against scale deposits by applying a 
small K.M F. directly to the metallic shell thereof and superimposing upon the rery small 
cfirrent produced a periodically varying induced current. 

PllODUCTION Oh LACnC AOID PROM SuOAR SOLUTIONS BY FbkMEN IA1 ION. A. Polluki 

of Vienna, Austria. ^SS,514 September 29th, 1924 ; convention date, 
September 29th, 1923 

In the production of lactic acid by fermentation of a sugar solution, the acid solution 
formed is withdrawn either continuously or intermittently and fresh sugar solution is 
introduced to replace it. The process mav take place in a scries of vats which are traversed 
by the solution at a controlled speed. 

Production op Aicohol, Acetonf, and Aobtio Acid from Cellulosic Materials 
(possibly Baoassr) R . H. Norbury, A. P. H. Desborough, A. C. Thaysen, 
and L, D. Galloway^ of the Boyal Cordite Factory, Holton Heath, Dorset. 

June 27th, 1923 

Ethvl alcohol, acetone, and organic acids, such as acetic acid, are prepared by fer¬ 
mentation with Baexllua aceloethyUeua of worts obtained by heating straw or grass under 
pressure with dilute mineral acids The wort duiing fermentation is maintained slightly 
alkaline by frequent additions of an alkali, siuh as lime. Alcohol and acetone are 
sepal ated from the fermented mash hv distillation and organic acids remain in the solution 
as salts A mixture of carbon dioxide and hjdrogen is evolved dining the fermentation. 

Clariptino Cbntripuoai Machine Lilleshall Co,, Ltd.^ ard C A. Bishop, of 
Oakengates, Shropshire $S2,676 October 9th, 1923. 

I’he rotary scraper of a separator is hrouuht by an axial movement into position to 
scrape the filter, the scraper being of spiial fotm and carried by a rotor on a shaft. The 
strainer is of conical form, and may have longitudinal grooves , it is carried by a sleeve 
loose on the shaft On entering, the material passes through the distributing channels 
and is thrown against the filter-cloth, llie liquid passes through the filter, and a spiral 
scrapes the filter-cloth when a handle is rotated. The scraper and filter run at different 
speeds, so that the scraper conveys the solids downwards ; or the relative motion between 
the filter and scraper may be discontinued at will to provide increased time for filtration. 

Production ok Alcohol by Fermentation op Ammacbous Worts or Mashes. 
A, R. Ling and D. R. Nanji, of The Universitv, Birmingham SB1,69S, 
Juno 28th. 1824. 

The yield of alcohol obtained by the fermentation of amylaceous mashes or worts 
prepared with malt is increased by carrying out the preparation or the fermentation of 
the mash or wort in presence of enzymes which will hydrolyse the normally unferment- 
able /S-dextrins and sugars, or of organisms which secrete such enzymes. Suitable 
enzymes are eniulsin and the enzymes secreted by organisms of the orders Asperyillacea 
and Eenieilltum, The enzymes or organisms may he added with air-dried or green malt 
in the mashing-process or to the unboiled wort in the fermenting veasel. 

Maceration Distributor for Cane Mills,^ William ti. Hall, of 6th Avenue, 
Honolulu, T.H. SB6f46g, July 17th, 1924. 


U S Patent, 1,461,372]; 1933, 667. 
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UNITED STATES. 

PuKOiNa Sugar in a Okntripugal Maobixb in a SuusrANriALLY Stbrilb Atmosphrub. 
Bruno C. Lechler (aBsignor to Fletcher Works, Inc,, of Philadelphia, Pa., 
U.S.A.). 1,511,619, October 14th, 1924 

Broadly, the invention relates to a process for purging sugar which consists in 
subjecting the sugar magma to centrifugal force in a substantially sterile atmosphere, the 
sugar thereafter being transported in a substantially uncontaminated atmosphere to a 
storage bin. Referring to the drawing, 1 designates a centrifugal basket driven from a 
drive shaft S by a suitable motor J, the centrifugal being surrounded by a casing 4 The 
centrifugal or centrifugal basket is piovided at its top with an opening 5 through which 

the massecuite is charged to the basket, 
and an opening 6 in the bottom thereof 
through which the sugar is discharged 
from the basket, this opening being con¬ 
trolled by a cover 7. The sides of the 
basket are perforated as indicated at 8 to 
allow the disohaige of molasses from the 
basket between the basket and the casing 
4f this molasses being discharged from 
theappaiatuB at the discharge spout 9. 
The casing 4 is provided with a sectional 
cover 10, and material is charged into 
the basket fiom a supply tank 11, the 
discharge of material irom this basket 
being controlled by a valve 18, Steam is 
admitted to the centrifugal by means of a steam pipe IS, the supply of steam to the centri¬ 
fugal being controlled by a valve 14 - 'i’he lower part of the casing 4 connected with a 
closed passageway 15, in the present instance directly beneath the discharge opening 6 of 
the centrifugal basket, this passageway in operation being in communii ation with a closed 
passageway 16, the latter leading to a storage room or bin 17 fiom which the sugar is 
conveniently discharged into bags 18. 'I’he closed passageway 15 is provided with a 
conveyor 19 driven by a motor 80, this conveyor being provided for the purpose ot 
transporting sugar to the closed passageway 16 within which is an elevator 21 driven from 
any suitable source of power, adapted to receive the sugar from the conveyor 19 and 
elevate it to the storage bin 17, The stoiage bin is provided with a pipe 88 which may 
be located adjacent the top of the centrifugal room ox connected to the outside atmosphere. 
The purpose of providing the pipe 88 is to insure that a supply of uncoutamiiiated air will 
be drawn into the centrifugal instead of taking the air from that portion of the room in 
proximity to the centrifugal as is usually done with apparatus now employed. If desired, 
steam pipes 8S may be provided near the pipe $8 so that the air drawn into the apparatus 
may be heated. It is to be understood that the passageways 15 and 16 are closed and that 
all air drawn into the centrifugal must pass through these closed passageways and likewise 
that sugar passing from the centrifugal to the storage bin 17 must travel through these 
closed passageways also. It may at times be feasible to discharge the sugar directly from 
the bottom of the casing 4 to some other point where the air is substantially uncontamin- 
ated and from which the air passes back through the centrifugal against the outgoing 
stream of sugar. 

In operation the sections of the cover 10 of the casing are raised and the centrifugal 
basket 1 is charged with the sugar magma from the storage tank 11 and the covers closed. 
The centrifugal is then brought to speed whereupon the molasses is thrown out through 
the perforations 8 in the side walls of the centrifugal basket, caught in the outer casing 
and carried oR through the spout 9, While the centrifugal is still in operation, a jet of 
dry steam is passed into the centrifugal through the steam pipe IS, this jet serving both 
to sterilizB and heat the sugar and to cause the film of molasjes adhering to each crystal 
to beoonft more fluid and pass off more easily. After a suffioieiit period of time, the valve 

170 





Patents. 


H in the steam pipe IS is closed, thus shutting off the supply of steam to the centrifugal, 
the centrifugal basket however continuing to rotate and drawing in through the outlet 6 
of the basket quantities of uncontaminated or sterile air from the upper part of the bin 17 
through the closed passageways 16 and 15. This air which may be slightly heated if 
desired, being drawn through the sugar in the centrifugal basket will serve to carry away 
the moisture in the basket remaining from the condensed steam and leave the crystals in 
as dry a condition as possible. The centrifugal is then stopped, the covers 10 opened, the 
cover or valve 7 at the bottom lifted, and the sugar discharged through the opening 6 in 
the closed passageway 16 upon the conveyor. The centrifugal may then be charged 
again ; and, while in operation, the sugar in the passageway 15 will be agitated by the 
conveyor 19 and gradually conveyed to the closed passageway 16 where it will be lifted 
by the elevator 21 and carried up and discharged into the bin 27, the sugar in passing 
from the centrifugal to the bin being subjected to the sterile air passing from the pipe 22 
to the centrifugal. Finally the sugar is bagged from the bin 17 directly, without further 
contact with spore-laden air 


Kotary Cane CuiriNO Knii-e i-or Milling Insiallahons Ernest M. Porter, of 
Honolulu, T.il , U.8.A 1,512 October 2lat, 1924 

One of the objects of the invention is the provision of knives having cutting blades 
on opposite sides of the shaft, each blade rotating in a diffeiont plane, whereby the cane 
may be out into the shortest possible lengths and not crushed under the knives, such 
cutting resulting in a greater extraction of the cane juice at the first set of crushing rolls, 
and a better total extraction. Now referring specifically to the drawings (Figs. 1, 2 and 

are piospectivtj, plan, 
aud front plan views of the 
invention; whilst Fig 4 is a 
section through line —4 
Fig. 3), 1 indicates a shaft 
which, as will be understood, 
extends transversely of the 
cane convejor, not shown. 
The knife carrying portions 
of the shaft may be square, 
hexagonal, octagonal, etc , 
so long as squared surfaces 
are oppositely provided 
thereon, being here shown 
as hexagonal The ends of 
the shaft may pass through 
the side plates 2, of the cane 
conveyor, and be provided 
with a driving pulley, gear, 
coupling or other means 
whereby power may be 
applied to the shaft and 
rotary motion imparted 
thereto. The knives, as a whole, are indicated by A, each knife being composed of 
blades S and 4} *^*id since the blades are identical, a description of one will suffice. The 
blades are preferably composed of manganese steel castings, subsequently subjected to heat 
treatment, whereby to increase the resistance of the blades to tensile strains. Each blade, 
in the casting operation, is formed with a hub section 6 on one side, and a thicker hub 
section 6 on the opposite side, as clearly shown in Fig. I. More specifically, during the 
casting operation, one half of a hexagon, in the form here shown, is formed integral with 
the blade, the sections of the hub projecting laterally on each side of and from the body 
of the blade. It will be noted from an inspection of Figs. 1 and 3, that the portion 6 of 
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the hub section, on the right-hand side of the blade, projects further than does the poriiou 
5y on the other side of the blade, the blade, therefore, being laterally offset with respect 
to the transverse axis of the hub section. Each blade is provided with integrally formed 
vertically extending flanges 7, provided with cored holes adapted, when the blades are 
brought into knife forming position on the shaft, to receive screw-threaded, headed bolts 
said bolts being secured to position by means of suitable lock nuts 9, of approved design, 
each hub section 6 carrying a base 10^ positioned for contact by the heads of the bolts 5, 
whereby to retain the bolts in position. The blades J and 4 are assembled around the 
shaft f, provided with properly squared portions, and positioned as shown in Fig. 1, the 
bolts 8 passed through the cored holes in the flanges 7 and secured in position, whereby 
the hub sections are clamped firmly around the squared portion of the shaft It will be 
mted that, because of the difference m lateral extent of the portion of the hub sections 
of the blade 4, with respect to the portion 5, of the blade J, the outer vertical surfaces of 
said portions lie in the same plane, but that the bodies of the blades are laterally and 
oppositely offset from the transverse axis of the hub sections. This construction results 
in a rotation of the blades S and 4 hi laterally separated vertical planes, when the blades 
are positioned upon the shaft, as will be understood. The blades S and 4 are, of course, 
provided with sharpened cutting edges ii, which are preferably cuived backwardl}, as 
shown in Fig. 1. Since the blades are identical for any installation, they may be used 
interchangeably. When the blades aie assembled upon the shaft i, as shown in Fig. 3, 
the thick portion 6 of one hub section, may rest directly against the relatively thin portion 
5 of the hub section of the next adjacent blade, whereby said portions serve to effect the 
necessary spacing of the blades, as will be understood. In the operation of this device, as 
explained, the blades are secured, as described, upon the opposite flat faces of the operating 
shaft. Jf the shaft is squared, there will be two double-bladed knives; if hexagonal, 
there will be three double-bladid knives, etc., each blade of each knife operating in a plane 
laterally separated from the plane of rotation of any other blade of the installation. In 
case of rupture of any blade, it may obviously be easily removed without disturbing any 
other knife of the installation. 

iMPuovfiD Animal Chauooal (13onbblack) having an Incheased Carbon Content. 

Philip L. Wooster, deceased, Lillian D, Wooster, administrix. 1^518^7,89, 

December 9th, 1924 

While the total area of the carbon surface exposed is relatively large in bone 
char as compared with many other decolorizing agents within the class aiuilable for 
commercial use, there is, nevertheless, a considerable portion of the surface of the pores of 
commercial char that is composed of non-carbonaceous material, and practically all of the 
surface is composed of a combination of carbon or carbonaceous matter with non-carbona- 
ceous matt(r, partly in a state of mixture and partly in a state of chemical union. This 
process affects among others the objects of de-greasing the bone and carbonizing it, and 
also affects the elimination of a large proportion of the lime and lime compounds and other 
non-carbonaceous constituents It also increases the carbon content of a given volume 
of bone. When starting the manufacture of this product from green bone, the bone is 
boiled and heated in the usual manner and placed while still hot in a closed receptacle. 
In addition to the bone, however, one places in the receptacle at the same time a quantity 
of hydrocarbon, for example, bitumen. Under these conditions the heat from the char 
causes an incomplete ootnbustion of the hydrocarbon, and the gases therefrom permeate 
the pores of the heated <^ar carrying with them minute particles of carbon which are 
deposited on the enrfaoes and walls of the pores, thus largely increasing the carbon 
content. The product may at this stage be conveniently reduced to granular form by 
grindiltd or otherwise. The next step comprises treating the char with a reagent (e.g., 
hydi;iM|llk^ acid) having such an action on certain of the inorganic constituents whereby 
the^ be washed out with water or other suitable solvent or detergent. Following 
this, matter removed by the last mentioned step is replac^ with carbonaceous matter 
from an externa/ source. This may be accomplished by mixing the product resulting 
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ivoin the iirst step wiiu carbonaceuue material euch at) bitumen or other hydrocarbon or 
animal or vegetable oils, and heating the mixture in a retort or closed vessel. The result 
of the heating is that the vapours thereby created permeate the char, and the finely 
divided carbon particles are deposited in the minute openings of its structure, thus taking 
the place of the constituents which were eliminated by the boiling and washing process. 
This impregnating step can perhaps be carried out more advantageously by heating the 
hydrocarbon m a separate retort and allowing the vapours resulting from distillation to 
be conducted to or passed through the granulated char contained in a separate vessel. 
In either case the vapours are allowed to pass through or are drawn through the char 
until it is thoroughly permeated and the surfaces of the pores covered with a coating of 
minute particles of carbon. In addition to the increased efficacy of bone and bone char 
thus treated arising out of the increased carbon content, it is found that the resultant 
product becomes a stabilized structure and does not break down through rehandling. 

Washing Raw Sugar Ckyhialb. Pascual HernandeZy of Camaguey, Cuba. 
lyStSjJfSL November 11th, 1924. (Five figures ; two claims.) 

This invention i elates to an improvement in devices for purifying raw sugar by mixing 
the raw sugar with a liquid (sugar or molasses) capable of dissolving some of the impurities 
therefrom, and thereafter separating the liquid and impurities from the sugar and dis* 
charging the liquid and the sugar separately. The apparatus consists essentially of a 
perforated rotary cylinder contained wiihin a stationary casing, said perforated cylinder 
also being provided with a feed screw by which the solid material is forced along from the 
inlet end to the discharge end, the inlet end being provided with inlets for sugar and 
purifying liquid, and also being provided with a mixing device by which the sugar and the 
liquid are thoroughly mixed and conveyed into the rotary perforated cylinder. The 
device also contains means for applying power to the several elements ; for rotating the 
perforated cylinder ; for rotating the feed screw therein, at a different speed of rotation ; 
and for discharging the washed sugar and molasses separately. 

Facilitaiino tub Kejuovau of THU DxFOBir FROM Filibu Lbavbs (e.g. of the Kelly 
Pressure Type). Charles L, McCarty (assignor to Wm. H. Homer and 
Robert Sikking, both of East St. Louis, Illinois, U S.A.) 1^606,019. 

August 26th, 1924. (Ten figures ; six claims) 

Principal objects of the invention are : to minimize the time and expense incidental 
to the removal of the deposit from the filter, and avoid injuring the tabric or material of 
the filter leaves or plates ; to produce a novel and efficient mechanical contrivance which 
may be applied to the filter apparatus or machine as an attachment or component part 
thereof to automatically remove the deposit and deliver the same in a unifoim condition. 

Claim 2 reads as follows In combination with a filter including a tank and vertically 
disposed, spaced, parallel filter-leaves withdrawable endwise from said lank, and means 
for mechanically and automatically removing the deposit on said filter-elements as the 
latter are withdrawn, the same including a cable secured at its ends in a vertical plane 
between a pair of adjacent filter elements and at points above and below the horizontal 
planes of the tops and bottoms, respectively, of said filter elements, and being normally 
slack, a chain behind said cable in the same vertical plane, and a stripper following said 
chain 

Active (Decolorising) Carbon pRODuerioN, (A) /?. E, Wilson and J, C. Whctzel, 
lA19y470, December 16th, 1924. (B) Yoshiho Inada, 1^521,641* Dec¬ 

ember 30th, 1924. 

(A) Metals or metallic oxides (1-tO per cent) are deposited on activated carbon by any 
suitable means, the activity of the material being in ti^^is way greatly increased 
(B) Decolorizing carbon is produced by heating Japanese coniferous wood containing a 
fragrant volatile resin, impregnating the residue with potassium acetate solution, and 
finally removing this salt 
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Sugar Crops of the World. 

(WilUtt f Grap*t EtUmatti to February 19th^ 19£5 j 



Uarresting 

1924-115. 

1928-24 

1922-23. 


Period. 

Tons. 

Tons. 

Tods 

United States—Louisiana. 

.... Oot.-Jan. . 

. 93,963 

144,664 

263,478 

Texas ... 

• •.. ,, ,, . 

460 

2,600 

2,876 

Porto Rico. 

.... Jan.-June 

464,000 

399,976 

338,466 

Hawaiian Islands . 

.,. Nov.-July . 

690,000 

626,279 

479,463 

West Indies—Virgin Islands 

.... Jan.-June . 

2,600 

2,332 

1,739 

Cuba. 

_ Dec.-June . 

4,724,714 

4,066,642 

3,602,910 

British West Indies—Trinidad .... 

_ Jan -June . 

60,000 

62,046 

41,619 

Barbados . 

• * tl 91 

63,000 

44,109 

62,716 

Jamaica . 

♦ • • »f », 

42,600 

33,431 

33,029 

Antigua .... .. 

.... Feb.-July . 

13,000 

7,860 

12,642 

(St. Kitts . 

.... Feb.-Aug . 

13,000 

10,196 

10,736 

Other British West Indies...... 

.... Jan.-June . 

9,000 

4,488 

6,292 

French West Indies-Martinique .. 

.... Jan.-July . 

23,000 

17,000 

19,700 

Guadeloupe... 

.... ,, ,, 

34,000 

27,648 

26,043 

San Domingo . 

.... Jan.-June . 

240,000 

229,373 

184,171 

Haiti. 

... Dec.-June 

7,000 

6,800 

10,967 

Mexico.. 

.... ,, ,, .. 

166,000 

166,932 

119,467 

Central America—Guatemala. 

... Jan -June . 

24,000 

20,860 

24,446 

Other Central America . 

.... ,, ,, . 

66,000 

66,000 

60,336 

South America— 





Demerara. Oct.-Dec. 

and May-Juue . 

100,000 

96,494 

101,128 

Surinam . . 

. . Oct. Jan. . 

10,200 

10,682 

11,719 

Venezuela ... 

... Oct - J une . 

19,000 

17,488 

16,840 

Ecuador . 

.... Oot.-Feb. . 

18,700 

13,662 

14,220 

Peru . 

.... Jan.-Dec. . 

300,000 

326,362 

313,743 

Argentina. 

,,,, May-Nov. 

240,000 

249,162 

209,718 

Brazil . 

_ Oct.-Feb, . 

600,000 

426,000 

695,723 

Total in America. 


7,802,117 

7,056,864 

6,642,163 

Asia—British India .... 

,Dec.-May . 

. 2,486,000 

3,266,000 

3,044,000 

Java ... ... .. • 

.... May-Nov. . 

. 1,978,000 

1,771,772 

1,746,876 

Formosa and Japan . 

... Nov.-June., 

. 460,000 

448,736 

406,800 

Philippine Islands. 

• •* *, ft 

. 462,000 

372,332 

263,437 


TotalinAsia. 6,386,000 6,868,840 6,460,112 


Australia . 

. June-Nov. 

. 417,600 

281,859 

306,678 

Fiji Islands.. .... .. 

* 99 99 

70,000 

68,000 

37,164 

Total in Australia and Polynesia . 

. 

487,600 

339,869 

343,832 

Africa—Egjrpt . 

. Jan.-June 

110,000 

88,882 

94,564 

Mauritius. 

. Aug -Jan. 

. 238,000 

• 201,660 

231,190 

lldunion . 

• •> 99 

43,600 

44,132 

42,872 

Natal. 

May-Oct. 

. 166,000 

181,671 

142,287 

Mozambique . 

» 99 99 

70,000 

60,000 

46,960 

Total in Africa . 


. 626,600 

676,636 

666,863 

Europe—Spain . 

. Deo.-Jnne . 

10,629 

7,871 

13,918 

Total cane sugar crops . 


. 14,812,746 

13,838,069 

12,916,878 

Europe — Beet sugar crops . 

. 

.. 7,176,000 

6,067,761 

4,674,326 

United States — Beet sugar crop . 

. July-Jan. , 

. 926,000 

787,217 

016,936 

Canada—Beet sugar crop . 

, Oct.-Dec. . 

38,400 

16,600 

12,400 

Total beel tugar crops . 


. 8,133,400 

6,861,478 

6,202,661 


Grand total fano and Baat Sugar.Tons . 22,446,146 16,699,647 16,119,689 

Estimated increase in the world's produotioD 2,746,699 1,680,008 604,464 
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Cuba. 

Statvment of Exports and Stocks of Sugar, 1922-1923 


1923-1924, AND 1924-1925. 


(Tons of 3,340 lbs.) 

Exports . 

Stocks . 

1933-33 

Tons 

387,680 

274,136 

1933-34 

Tons 

367,227 .. 

. 240,662 .. 

1934-26 

Tons 

436,437 

293,891 

Local Consumption . 

661,815 
. . 5,000 

607,849 

6,000 

730,328 

6,000 

Receipts at Port to January Slst .. . 

666,816 

612,849 

736,328 

Havana, January SUt, 19S5. 


J. Quma. — L. 

Mijkr. 


Beet Crops of Europe. 

{Wxlletl f Ouiy'i EstimaUs toFehmry 19th, 19S5,) 

Harvesting 1924-25 1923-24. 1923-23. 


Peiiod Tons Tons. Tons 

Germany . Sept.-Jan. 1,600,000 1,146,891 1,465,078 

Ozecho-SIovakia . Sepl.-Jan. 1,600,000 1,001,049 734,866 

Austria . Sept.-.lan, 74,000 47,321 24,468 

Hungary . Sept.-Jan. 200,000 122,688 81,603 

France . Sept.-Jan. 810,000 490,850 492,705 

Belgium. Sept-Jan. 400,000 300,121 268,928 

Holland. Sept.-Jan. 380,000 231,923 255,692 

Russia (Ukraine, etc.). Sept.-Jan. 460,000 366,742 193,400 

Poland . Sept-Jan. 480,000 389,996 301.890 

Sweden . Sept.-Jan. 140,000 163,890 71,790 

Denmark . Sept.-Jan. 136,000 102,368 88,382 

Italy . Sept.-Jan. 426,000 361,102 297,280 

Spain. Sept.-Jan. 266,000 186,063 160,036 

Switzerland. Sept.-Jan. 6,000 5,500 6,033 

Bulgaria . Sept.-Jan. 40,000 26,566 16,250 

Roumania. Sept.-Jan. 90,000 71)826 49,872 

England .*.« ............ Sept.-Jan. 21,700 13,280 7,011 

Other Oountries . Sept.-Jan. 217,800 50,696 69,152 































United Kingdom Monthly Sugar Report. 

Onr last report was dated the 9th February, 1925. 

The market throughout the period under review has maintained the firm tone which 
Htarted last month, and prices are generally 9d. to 1 s. per cwt. dearer. 

Business on the terminal market has been on a much larger scale, and the recent 
innovation of reducing the market fluctuations to |d. instead of 1)d. has tended to make 
the market more liquid. Tenders in February were small and so far the tenders on March 
contracts have been under 2000 tons. February was finally liquidated at 18s., March was 
dealt in from 18s. to 18s. 3d. to 17a. 9d. to ISs. 3d. to 17 b. 9d. to ISs 6Jd., May sold from 
18s. to 18s. 4id. to 17s. 9d. to ISs. 7id. to 17s. lO^d. to 18 b. 9d. A large business took 
place in August from 18 b. l}d to 18s 9d. to ISs. 4jd. to 19 b. New crop was also very 
active, October/December and Dercrabor sold from ISs. to IBs. 9fd. The latest prices are 
March 18 b 4Jd , May ISs. 6^., August ISs. 9d., October/December 18 b. 7id. 

\ Trading in actual sugars has continued to be good and the demand has constantly 
absorbed all offers of foreign sugars in spite of the cheaper prices of British Refined 
Fine Granulated on the spot has advanced from Sis. 3d. to 31s 11}d. duty paid, less 
1} per cent. The scarcity of lower-grade Granulated is more marked than ever and it is 
almost impossible to give an accurate quotation for this class of sugar. The Home Grown 
sugar is now practically all sold out and only isolated quotations continue to be made. 
White Javas have advanced in price in sympathy with the world’s parities but it is more 
difldcultto find buyers at the higher level, May/June shipment has advanced to ISs. 4jd., 
June/July shipment to ISs Ijd., and July/August to ISs., all c i.f. UK. Canadian 
Granulated sold trom 18s 9d to 19s. l}d. c.i f American Granulated sold from 19s. to 
198. 4}d. c.i.f., at which latter price there remain sellers for March/April shipment. Czecho 
Granulated for ready and March/April shipment sold from 18s. 4Jd to ISs. lOJd., but 
to-day’s price is 198. A fair business was also done in Dutch Granulated from ISs. 4Jd 
to ISs. lOJd., but to-day they are asking 19s. 3d. There is very little domandfor forward 
but a few transactions have taken place at Ijd. to 8d premium over the ready quotation. 
German Sugars have not been offeiing as the prices ruling in that country are at a much 
higher parity. Belgian Granulated and Crystals havead\anced from 18s. to 198 , but 
little or no business has been done in these descriptions. 

The British refiners continue to buy Cuban 96 per cent, up to 14s. 4} c.i.f., and a 
fair business was also done in British West India 96 per cent, at 15s. lO^d. c.i f., but they 
have not followed the recent advance. Cubans are not quoted to-day under 158. c.i.f, 
but so far no business has been reported at this price. 

The U.K. refiners by their low prices have attracted a considerable portion of tlie 
business, and in spite of the heavy demand for their sugar they only reluctantly advanced 
their prices. On 27th February they quoted 3d. higher, and again on March 9th they 
advanced a further 3d. To-day they are still actually cheaper than foreign sugar and 
they are evidently acting on a determined policy to regain some of the trade that was lost 
to them in the latter part of last year. The latest quotations are No. I Cubes 37 b., London 
Granulated 32s. 10|d., duty paid. 

A good business has been done in America and the refiners have bought large 
quantities of Cubans, Porto Ricos, and Philippines. Over the period the market has been 
raised from 2} to 3j^ c.i.f. New York, and the latest transactions have taken place at 3 i^q 
for March shipment. 

The Cuban crop continues to make good progress and the receipts to date are over 
m^ooo tons more than last year. The yield is reported to be improving and the labour 
^ Hwhles are now settled again. The Cuban Department of Agiiculture has issued an 
titimate of 4,470,000 tons, but the official statisticians have still made no change in their 
estimates although it is now generally accepted that the crop will he nearer 4,500,000 tons 
than 4,700,000 tons. 

21, Mincing I^ine, Aethub B. Hodqb, 

TiOndon, K.C. 3, Sugar, Merchants and Brokers, 

^arch 10th, 1925. 
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Notes and Comments. 

The Beet Sugar Subsidy Bill in Parliament. 

During the past month the British Sugar Subsidy Bill has been earned 
through its Committee stages in the House of Commons and also received a third 
reading; subsequently it has been sent up to the House of Lords and finally 
passed into law. 

What opposition there was was chiefly directed to the supposed danger of a 
huge State-aided sugar trust being formed in this country, and it was urged that 
the Government should exercise the right for the State at the end of the ten-year 
period to be allotted shares in the companies to the amount of the subsidy paid, 
thereby making the community shareholders in the success of the undeitaking. 
But the Government refused to consent to any State holding in the new ventures, 
Mr. Wood, the Minister for Agiiculture, pointing out that their main aim was to 
assist agriculture in this country, and not to bring the State into direct participa¬ 
tion in the profits. The Government also refused to allow the clause about 76 per 
cent, of the machinery being British to be omitted, since, as was pointed out by 
Mr. Wood, power was reserved to the Minister by which, if he was satisfied there 
was good reason, he could dispense any particular factory from the obligation. 
But the Government agreed to two new clauses: one providing for the auditing 
of the accounts, of any factory receiving the subsidy, including a statement of 
profit and loss, so that the State and Parliament could be kept informed as fully 
as possible of the piogress of the undertakings; the other ensured that the wages 
paid to workers in the manufacture of sugar w'heie a subsidy was payable should 
conform to the fair wages resolutions of the House of Commons, and in the event 
of dispute be referred to an Industrial Court for settlement. 

Imperial Preference on Sugar: Budget Expectations. 

The Home Beet Sugar industiy has had a long innings in Parliament, and 
many of our readers will agree that it is time the Colbnial cane sugar industry 
got a turn. As we anticipated last December, it has had to wait for the 1926 
Budget announcement, because the Preference is already in existence and it is a 
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matter for the Budget to alter. While Budget Beorete are usually well guarded, 
it is not difficult to anticipate what the Government’s preference proposals will 
be, for it was hinted at the time of the General Election last autumn that the 
resolutions passed at the Imperial Economic Conference in London, in October, 
1923, would form the basis of a stabilized preference to British Colonial sugar. 
At that Conference the then Government of Mr. Baldwin offered to guarantee 
that if the sugar duty were further reduced the preference should for a period of 
ten years not fall with it, but be maintained at the rate of practically one half¬ 
penny per lb., BO long at least as the duty on foreign sugar did not fall below that 
leveL We may, therefore, confidently assume that when the Budget resolutions 
unfolded by Mr, Chubohill at the end of April, his provisions for assisting 
Colonial cane sugar will not vary greatly, if anything, from the offer made in 
October, 1923. If there is any unexpected feature it is more likely than not to 
lie in an increase in the amount of the preference. 

As is known, the Government of 1923 suffered a severe eclipse at the polls a 
month later, and the result was the entry into office of a Minority (Labour) Party, 
who consequently had the task of fiaming the 1924 Budget. Mr. Snowden, it 
will be remembered, decided to i educe the sugar duties drastically, in effect from 
25s. 8d. per cwt. to lls. 8d., or by IJd. per lb. The result was that the Colonial 
preference of one-sixth off was reduced from 48. 3d. to Is. lid. per cwt., or from 
slightly under Jd. per lb. to -j- of a penny per lb. If now Mr. Chukchill fulfils 
anticipations by restoring the preference to Jd. per lb., it means more than 
doubling the preference allowed by Mr. Snowden. And if, as likewise an¬ 
ticipated, he proposes to stabilize it for say ten years, he will probably do the 
Colonial sugar interests more good than if he grants them a rate of preference 
that is liable to fluctuation or to reduction in the course of a short time. 

Obviously no Government can pledge the future save during the years it is 
in office. But in view of the fact that Mr. Baldwin’s new Government has 
“ stepfatheredthe policy devised by the late Labour Government of giving a 
ten-year period of assistance to the home beet sugar industry, it can hardly be 
supposed that if four or five years hence the Labour party come into power again, 
they will on their part refuse to honour a similar undertaking devised for the cane 
sugar industry. It may therefore bo taken as fairly certain that both beet and 
cane production in the Empire is in for a period of stabilization in respect to 
preference such as it has never yet possessed, and which will go a long way to en¬ 
courage an increase of production, always providing of course that no violent 
fluctuations in world prices upset the industry. The best remedy against this is 
of coarse a wider spread production, so the sooner the Empire succeeds in in¬ 
creasing its output, the less it will have to fear from market disturbances, whether 
due to monopolies or to the failure of some predominating crop like that of Cuba, 
Java or Continental beet. 

Cane Variety Work in Tucuman. 

On another page we publish a valuable account, written by Dr. W. E. Cross, 
of the cane variety work in Tucuman, from its inception to the present day. As 
everyone knows, the prosperity of the industry rests almost entirely on the basis 
of tMs line of work. The present position is that PO J 36 and 213 are practically 
the only kinds of cane grown commercially, while up to a few years ago the 
industry was dependent on two so-called native canes similar to those grown in 
Louisiana for many years. The change has appeared to t^e outside sugar world to 
be somewhat dramatically sudden, and might appear to be a comparatively easy 
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piece of work. But, reading between the lines, it is obvious that a great deal of 
time and labour had to be devoted to the subject both by Dr. Ceoss and his pre¬ 
decessors, and that many other lines of improvement had to be first explored. 
Such improvements are not easy in any industry, and the various preliminary 
stageil in the Tucuman history aie disposed of in comparatively few lines. As 
PO J 36 and 213 have now the fields to themselves, and are thoroughly permeated 
with the mosaic disease which overthiew the former varieties grown, there is little 
to be feared from the introduction of this disease into the country, while an 
excellent opportunity is offered for testing the liability to infection by the new 
kinds which are constantly being brought in, as well as segregating immune and 
mosaic-free kinds on isolated plots. In these circumstances, in fact, it is possible 
to take up a bold line with regard to the introduction of desirable canes grown in 
other countries ; and Tucuman appears to have utilized this method to the full, 
with the result that it has probably got together more mosaic resistant and 
immune varieties than any other country, hedged in as they are with numerous 
necessary restrictions. Meanwhile, the full machineiy of quarantine is available; 
for the introduced canes are subject to examination both on entering the country 
and on entering the State of Tucuman; so that a keen look-out is maintained 
against the possible slipping in of other pests and diseases. We congratulate 
Dr Cross on the excellent work being done, the independent line which he has 
taken up, and the accumulation of such a valuable collection of cane varieties at 
his Tucuman Station. 

Incidentally, we maj^ here refer again to a point which we have often raised 
before. There seems to be a unique opportunity for that systematic classification 
of the sugar canes of the woild which has so long been a desideiatum. The work 
of examining the varieties is in the capable hands of Mr. G. L. Fawcett; and 
we wonder whether it will be possible to separate the thick tiopical canes into 
such classes as have shown themselves to exist in the north Indian forms. The 
whole sugar world would welcome any light which may be thrown on this difficult 
subject. _ 

The Sugar Crop Outlook in 1925. 

Messrs. Willett & Gray, the New York sugar statisticians, discussing the 
Outlook for 1925 in Europe, state that at the moment only rough estimates can be 
made as to the extent of the sowings that will be effected in Europe during the 
coming campaign. The latest talk in European circles, they say, is that “ there will 
be a slightly smaller acreage planted in Germany and that theie is a possibility 
of a decrease in Fiance of 15 per cent, and in Czecho-Slovakia of 5 per cent, to 
7 per cent. However, it is much too early to talk in definite figures. It has been 
estimated that the consumption of sugar in Europe this year will approximate 
8,500,000 tons, and as there is a production in Europe of 7,175,000 tons, according 
to latest estimates, Europe, particularly the United Kingdom, should have to draw 
on other countries for 1,325,000 tons to make up the deficiency. Of course, Cuba 
is tbe main source to fill this deficiency, but the quantity of Cubas is dependable 
on the amount of Preferential sugars available for the United Kingdom, as well 
as the extent of competition of such countries as Java, Peru, Brazil, etc. As far 
as the United Kingdom is concerned, there is legislation pending increasing the 
amount of preference in duty allowed British grown sugars and this has a tend¬ 
ency to increase such imports. It is estimated that 225,000 tons of British 
Preferential sugars will be imported by the United Kingdom and that 725,000 tons 
of Oubas and San Domingos will go to the United Kingdom and the Oontinent, and 
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the balance of the 1,325»000 tons will be accounted for bj Javas, Perns, Brazils, 
and Oanadian and American refined.” 

Death of Mr. Robert Harvey, of Qlaa^w. 

We regret to have to record the passing away in his 76th year of Mr. Bobebt 
Harvey, late chairman of the Harvey Engineering Oo., Ltd., of Glasgow. He 
was a well-known personality in his day in the cane sugar industry throughout 
the world, and in the course of his wide travels on behalf of his firm he made 
friends in every cane sugar country. All his life was spent in connexion with 
sugar machinery engineering, though it is probable that but for the fact that his 
fhther was in the same line of business before him, Bobeut Harvey’s own inclina¬ 
tions would have led him to become an artist by profession, for he was a painter 
of considerable ability, and the writer has pleasant recollections of being shown 
an interesting and extensive collection of water-colours painted by Mr. Harvey 
in the various sugar countries to which his professional work took him. He was 
nevertheless a good engineer, and as his firm descended through a number of 
partnerships and amalgamations from James Cook, the founder of the sugar 
machinery industry in Glasgow, who started business as far back as 1788,^ it had 
an experience and prestige in the sugar world that stood the Harveys in good 
stead. Nearly ten years ago Mr. Harvey had a breakdown in health which led 
to his retirement from the management of the Harvey Engineering Company and 
also from the position of chairman. Since then he has lived in retirement in 
Glasgow. His death severs a link with old days when Glasgow held undisputed 
sway in the world’s sugar machinery market, and none will regret it more than 
those of our senior readers who knew him personally and appreciated his courtesy 
and geniality. 

Death of Dr. Q. L. Spencer. 

Sugar chemists, and indeed all connected with the technology of our industry, 
will learn with regret of the death of Dr. Guilford L. Spencer, who died 
suddenly on March 23rd, as the result of heart affection, while truveiling in Cuba. 
This news will come as a shook to his many friends, and the sugar industry at 
large will deplore the loss of one who has done so much in establishing its 
scientific control. 

He had been associated with the Cuban-Ameiican Sugar Company since 1906, 
at first in the capacity of chemist to one of the factories of tho group belonging to 
these interests, later as chief of the central control laboratory, and at the time of 
his death as director of manufacturing operations at the Chaparra, Delicias, San 
Manuel, Tinguaro and Neuva Luisa centrals. Dr. Spenobb had a distinguished 
career, and had graduated B.S. at Purdue University and M.S. at the University 
of Michigan. He had served as assistant to Dr. HarveT W. Wiley at the time 
when the well-known investigations on the value of the diffusion process were 
being carried out at Magnolia plantation, La. He had also been Chief of the 
Sugar Laboratory of ttie Bureau of Chemistry, Washington. He was well known 
as the author of ** A Handbook for Cane Sugar Manufacturers and their Chemists,” 
a very excellent smpll work, issued in English and Spanish, and also of a companion 
book for the be9i sugar chemist. He was in his 67th year. 

> For an account of the rise and progress of the sugar machinery fudustry In Glasgow, 
we cannot do hetter than refer our readers to a paper appearing in our issues of February 
and March, 3^917, jErom the pen of Mr Robert Harvkt, A few copies of the reprint of this 
paper are^tllltn our possession and are available for any applfcant amongst our readers 
who may oeslre to possess a copy. 
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Britisli Macliiaery for the Ipswich Snsrar Factory. 

The insistence on the paii} of the Government that the granting of a subsidy 
on home-grown sugar shall ordinarily be contingent on the machinery of the 
sugar factory being, as to 75 per cent., of British manufacture is bearing fruit. 
We are glad to learn that the well-known firm of British sugar machinery manu¬ 
facturers, Messrs, Fawcett, Preston & Co., Ltd., of Liverpool, have secured the 
contract for the erection of the beet sugar factory about to be installed at Ipswich 
by the Anglo-Dutch group: and they are providing a large proportion of the 
machinery for it, including the vacuum pans, vacuum and other pumping engines, 
crystallizers, etc.- This factory is to commence work in October next ; it is, it 
will be remembered, the third factory of this Anglo-Dutch group, the other two 
being Cantley and Ely (which latter will likewise start operating next autumn). 
The Ipswich factory is intended to deal with 1200 tons of beet in 24 hours, 
producing white sugar as well as dried pulp. 

In addition to Ipswich, Messrs. Fawcett, Preston & Co., Ltd., have also been 
successful in secuiing orders for machinery for the Ely factory. 

A Double-Crusher Patent Lawsuit. 

We learn that the Fulton Iron Works Company of St. Louis, United States, 
have filed a suit in the American law courts against the Farrell Foundry and 
Machine Company of Ansonia, Conn., U.S.A., claiming infringement of a Fulton 
Patent (U.S. Patent 1,291,095 of 1919*) covering a crushing device used in the 
manufacture of raw sugar from cane and known to the sugar industry generally 
as the Fulton Patented Double Crusher. Although this lawsuit is between two 
American firms in the American courts, the verdict given may have a wider 
repercussion, for apart from American manufacturers there are several British 
engineering firms who are interested in producing Double Crushers, and since 
the Fulton design has, if we mistake not, been patented in most countries of the 
world, the establishment of the legality of the Fulton patent in the American 
courts would not only result in the barring of all other designs from use within 
Ameiicau territory, but would probably lead to action being taken in other 
countries also wheie infringements are alleged to be perpetrated. 

In the United Kingdom when a case is filed for a lawsuit the matter becomes 
sub judice and comment on the matter is precluded, while the publication in the 
press beforehand of the claims and counter-claims of the two parties to the action 
is not allowed. But in the States a different degree of latitude is clearly allowed, 
and the Farrell Foundry and Machine Company have already published in the 
American sugar press tWr grounds for resisting the claim of the Fulton Iron 
Works Company. 

These grounds are stated in an advertisement appearing in this number. 
Briefly put, the firm are disputing the validity of the patent bn the alleged 
grounds that the subject matter did not involve the exercise of invention and that 
it was not novel at the time of its invention. The Fulton patent appears to 
consist of two pairs of rolls in which the first pair are grooved differently from 
the second pair, while in the alleged infringement on the part of the Farrell firm 
the rolls of both crushers are grooved identically. In the United States it is not 
possible to patent a duplication, and the U.S. court will probably be asked to 
decide whether the duplication of a single crusher with a different grooving in the 
second one constitutes a valid patentable invention which excludes the duplication 
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of orushers bj other firms eyen when the two pairs of rollers are grooved in 
identical fashion. The single crusher was seemingly patented by Kbajewski as 
far back as 1886, so the essence of the Fulton patent seems to lie in the duplication 
of the crusher accompanied by variations in the grooving of the rollers. 

As above said, the verdict of the American courts will be awaited with 
considerable interest by other designers of sugar machinery than the firms directly 
concerned in the pending lawsuit; and if Messrs. Fulton win they will by 
confirming the validity of their American patent go some distance towards estab¬ 
lishing its rights throughout the sugar world, quite apart from the question as to 
whether the validity can be similarly substantiated in the courts of other countries. 
'Al other words, the moral efPect of such a victory will probably assist them in 
disposing of other alleged infringements without necessity to have recourse to the 
laws of each country concerned. On the other side, if the Farrell firm win their 
case and prove that this is not a good invention, they will have done a good turn 
to all those other makers of double crushers for the sugar industry who rightly or 
wrongly deem that their own designs aie valid. 

The American Sugar Refining Company. 

The Eeport of the American Sugar Eefining Company for the year 1924, 
which has just been issued, is briefer than usual in its comment on sugar affairs 
generally. The year in question was again profitable for sugar producers, but 
like the preceding year was most unfavourable for profitable refining operations. 
In 1922 the Company refined 1,650,000 tons of raw sugar at a profit of slightly 
over ten million dollars; in 1923 they refined 1,162,000 tons at a loss of $1,693,070; 
in 1924 the same tonnage as in 1923 was refined at a loss of $327,637. This loss 
on refining operations was again caused by the frequent fluctuations in the prices 
of raw sugar, with a downward trend of prices throughout the gieater part of the 
year. The extreme fluctuation was less than in 1923, but even then was 2*8125 
cents per lb. during the year, or greater than the extreme fluctuation of the ten 
years before the war taken as an entirety. In other words, in 1924 the Company 
faced the price extremes of a ten-year pre-war period. For a large part of the 
year it was impossible to purchase raw sugar, convert it into refined and dispose 
of it, save at a loss. 

This was the second full year’s operation of the new Baltimore refinery. It 
melted during the year a total of 275,000 tons of raw sugar and was under 
continuous operation. The efficiency of this new refinery gives the greatest 
satisfaction to the Company. 

Of the Cuban properties. Central Cunagua completed its seventh campaign 
and Jaronu its third; the fomer produced 555,260 and Jaronu 471,072 bags of 
raw sugar of 325 lbs. each, while the joint production of final molasses amounted 
to 7,857,164 gallons. The results of the 1924 year as regards Cubaweie most 
satisfactory. __ 

Messrs. Fairrie & Oo , Ld., the Liverpool refiners, recently offered to adapt one of their 
refineries for working up sugar beets if they were guaranteed 6000 tons of roots this season 
by the Lancashire fanners. Owing to an insufiRcient response by the latter, the refiners 
have had to abandon their proposal; but the Farmers* Ooxnmitt^ have since come to an 
arrangement with the Sankey Sugar Company of Earlestown, Lancashire, who offer to 
pay at the rate of 49s. per ton delivered at growers’ station for all the roots that the 
Lancashire farmers can grow this season. Meantime an intensive campaign is to be 
conduoted^ongst the farmers to encourage a much bigger output of beetroot. 
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Alfeeb Fbybe had an article in this issue of our predecessor calling 
attention to the defects of the process of sugar manufacture as carried on about 
that time, or perhaps somewhat previous to it, describing it, in fact, as “the 
most barbarous of the arts.” Especially did he denounce methods of evaporation, 
and the following is an extract from his writing:— 

“A form of vessel was selected which presented the greatest capacity and 
smallest heating surface; and, as if in order to subject the juice to further injury, 
a battery of vessels of this character were arrayed, which required the juice to be 
under treatment for hours in succession, and by the device of ladling the syrup fiom 
vessel to vessel, portions introduced in the morning remained (mingled with more 
recently added juice) at the close of the operations of the day. It remained only 
to apply the fire in its full fury to that portion of the battery, the contents of 
which would suffer most from its action, to complete a system, the folly of which 
is unrivalled in technology. Not only is the method as bad as it ever entered the 
heart of man to conceive, but it is costly. The number of men and girls about a 
boiling house employed in skimming and potting is out of all proportion to the 
sugar made. Nor does the waste end with the process, much of the juice is left 
in the cane, and of that which is not converted into caramel and molasses by the 
fire a considerable portion is destined to drain away in the ship’s hold.” 
Analyses made of the juice during its concentration in the grand copper, middle 
copper, and tayche had shown 10*7, 15*0, and 22*7 per cent, of glucose (reducing 
sugars) all calculated on the dry matter; whilst in another part of this issue of 
the Sugar Cane it was stated that 20 tons of cane were required to make 1 ton 
of raw sugar, so that the state of things must indeed have been bad. 

After this followed some of the advantages of the “ Concretor,” in the sale of 
which the writer was of course interested. “In it the juice is under treatment 
during minutes instead of hours. The heated surface is the greatest, and the 
solid content the least that complete access to the vessel admits of. The light and 
mobile juice receives the full stress of the fire. As it thickens, it is brought 
under the infiueiice of more moderate heat, and before its consistence is such 
that the feebler heat of an exhausted fire could scorch it, it is removed from its 
action and the remainder of the concentration is effected by the gentle action of 
heated air applied to the surface of the syrup, and this concentration is effected 
at a temperature lower than that usually maintained in the vacuum pan. The 
product is clarified juice divested of its water. It loses very little by drainage, 
caramel has not been made, and molasses is absolutely abolished . . . .” 

But the particular purpose of the article was to recommend the adoption of 
the “ Ooncretor ” in conjunction with the vacuum pan. It had already been done 
to some extent, and extracts from letters from manufacturers using the apparatus 
in this way were reproduced. One had compared results on two estates, the first 
making sugar by two open batteries, and the second by the Fryer’s patented 
concretor trays. He had observed that the syrup from the first was very dark, 
requiring the addition of five parts of water to one of syrup to bring it to the 
original tint of the clarified juice; whilst in the case of the syrup from the 
second, only two parts of water were necessary for restoring the original colour. 
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The environmental conditions of the sugar industry are almost unique in 
Natal (with Zululand). The sugar cane tract is well outside the tropics; but 
thanks to the warm Mozambique ocean current, a branch of the south eastern 
trade current diverted southwards on its impact with the coast of Africa just 
north of Madagascar, the climate is much warmer than that in similar latitudes 
on the opposite side of the continent. This is well illustrated by the line on the 
vegetation map showing the southern limit of the palm zone. This line strikes 
th^ west coast about 2V south latitude but, after passing round the north of the 
Kalihari desert, as it approaches the east coast it bends sharply southwards; it 
then follows the coast line as far as Port Elizabeth in the extreme south of the 
Cape Colony, and then proceeds across the Indian ocean to the western coast of 
Australia. These warmth-loving and in the main tropical plants can thus be 
grown 1000 miles further south on the Natal coast than on that of South West 
Africa. Sugar cane requires a greater amount of heat than some of the palms, 
but it too can be grown much further south in Natal than would otherwise have 
been the case. Louisiana and north India, both also within the palm belt, aie at a 
disadvantage as regards Natal in that they have a marked cold season ; in Natal 
the climate is much more equable throughout the year. It thus happens that, 
while in the two countries named the growing period of the cane is strictly 
limited to the short summer season of intense heat, in Natal the cane can grow 
all the year round, although of course less rapidly in the cooler season. But the 
environmental conditions of Natal would appear not to be ideal for the growth of 
the more tropical cane varieties, and it is dependent for its sugar production on a 
non-tropical form hailing originally from north India; and even this form 
requires two full years to complete its growth so that the juice may reach its 
maximum of sweetness. Natal then at present grows a cane which in all other 
countries is considered somewhat inferior, and it is probably the only cane¬ 
growing country which relies solely on one variety for sugar production. The 
selection of this cane for Natal has however fully justified itself, in that it 
produces much better juice than in the country of its origin and, in the two-yeai 
period, also yields a far greater tonnage of canes. These facts, together with the 
great strides which have been taken by the industry during the past twenty years, 
have led to a considerable amount of interest in the sugar world ; and the gaps 
in our knowledge of the conditions prevailing in the Natal sugar fields are being 
rapidly filled up. 

In a recent paper Dunoan M. Eadie,^ the general secretary of the South 
African Sugar Association, reviews the industry chiefly from the business point 
of view, and gives a useful summary of its economic structure. This paper, 
which is here abstracted, should be read by all who are interested in the economics 
of the cane field and, now Natal has definitely entered on the exporting stage, in 
the possibilities of increasing the world's production of cane sugar, so much to be 
desired at the present time. He prefaces his remarks by the observation that 
sugar production presents a unique feature in the industrial world, in that the 
grower of the raw product must be alongside of the manufacturer of the finished 
article. These two, the farm and the factory, whether capitalized separately or 
con-jointly^ must work together for the common good: rivalry or disagreement 
is likely to be fatal to both. The rise in production has been rapid. From 1893 
to 1903 afiout 20,000 tons of sugar were made; in the'^fiext decade there was a 
^ Louisiana Beferenoe Book. July, 1934. 
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steady inorease till 92,000 tons were reached; and during the past ten years the 
pace has been accelerated, and an average yield of 200,000 tons is well in sight. 
If all goes well, there promises to be some further increase, and a quarter of a 
million tons per annum is considered a possible figure in the near future. 

The climate partakes for part of the year of a tropical character, in so far 
that rain falls in fair quantity during the summer, which is the growing season. 
On the other hand, the extremes of temperature characteiistic of most regions in 
the tropics are absent in Natal, and living conditions are thus favourable to the 
white settlor. The mean average temperatuie for the year is 71®P., with 65° in 
midwinter and 77° in midsummer; and the rainfall averages from 35 to 50 inches, 
of which 60 to 75 per cent, falls in the summer months. These conditions are, 
however, restricted to a narrow belt of coast land extending from 28’ to 31° south 
latitude, on either side of Durban, a total distance of some 230 miles. The 
industry is rendered possible over this wide stretch by a railway running the 
entire length near the sea. In present conditions it is recognized that cane 
growing is economically possible for a distance of eight to ten miles from the 
railway. The sugar tract is not, however, yet exhausted, theie being still many 
thousands of acres which could be rendered available by a slight extension of 
transport facilities, especially towards the north where the line is being pushed 
further on and slightly further from the coast. 

The economic structure of the industry is somewhat complicated, owing 
apparently to various extensions at different times, and all stages exist between 
planters also owning factories and various forms of cane farming, in which the 
planters own or lease the land independently of the factories which are the 
property of separate individuals or companies. The factories vary in capacity 
from SOO-IOOO tons of sugar a year to as much as 20,000, the geneial tendency 
being in favour of the laiger ones. At present there are 27 mills in the sugar 
belt, five in Zululand, 14 in Natal north of Durban, and eight to the south of 
that town. In spite of all attempts on the part of the Government to interest 
natives or Indians in the manufacturing side, practically all of the factories aie 
owned by Europeans. The total crushing plant is capable of dealing with 
2^ million tons of cane during the reaping season, from the beginning of May 
till the end of December. All the factories save one use the sulphitation process, 
as this is considered to be more suitable to the kind of juice produced. Several 
refineries have from time to time sprung up iii Durbau which, although rather to 
the south, may be regarded as the centre of the industry, but only one of these 
now remains. 

A good farmer on good land may look for a harvest of 30 tons from his plant 
canes, which mature in two years; first ratoons will with reasonable treatment 
produce a like crop, and second and third ratoons are usually grown with success. 
After that, say eight years from planting, it is generally found desiral)le to 
renovate the land and replant. Where cane farming is m vogue, the planter is 
paid by weight of cane sent in, and the various methods mentioned of arriving at 
the rate at which he is paid are rather bewildering to the outsider. The general 
principle seems to be that a certain basal figure is arrived at by mutual consent, 
with a sliding scale which rises or falls according to the price received by the 
factory for its sugar. In spite of occasional friction, this method appears to be 
satisfactory to both parties, recourse to legal settlement of difficulties being rare. 

Although there are still some thousands of Indian coolies working on the 
plantations, the natives of the country provide practically all of the unskilled 
labour in field and factory. This labour has its peculiarities. The native seldom 
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looks out for a job, and a great system of recruiting has sprung up. 'Wliexi 
recruits come from a distant kraal or country the law requires proper quarters 
and food, with medical attendance. The bouses are not elaborate structures, and 
and the oidinary food required is easily obtainable; as the native is generally 
healthy,^ medical attention is not usually a very great burden. The wages of 
adult labour is Is. 8d. per diem., and the food costs from 4d. to 6d.; thus with 
recruiting charges the man-day should not exceed 2s. 6d. But a considerable part 
of the work is done by youngsters which brings down the average pay to about 2s. 

Transport forms e- cousideiable item in the planter’s costs. It is usually 
effected by ox or mule wagon, with light field line and light trunk line to the 
GoTtprnment railway or to the mill itself. When concessions of land are made to 
plaulerS in connexion with a mill, trams are laid down by the latter to supplement 
the field transport, which is usually by ox or field wagon. The cost of transport 
varies of course with distance from mill. On the railways a trip of average 
length costs about Is. fid. per ton of canes. Tram line charges vary with length 
of line and intensity of traffic, and in the concessions range fiom Is. to 38. per 
ton. The author points out that the use of wagons for any distance is costly, 
because of the low ratio of load to capital invested. A wagon with oxen and 
gear costs £J60 to £3(»0, and its daily efficiency works out at about three tons for 
ten miles. Thus, to fill a truck of 25 tons from this distance means a capital 
outlay of £2000, with £1 a day for wages of the men iii charge. 

The Natal production of sugar has lapidly overtaken the consumption in the 
Union of South Africa. Previous to July, 1923, Mozambique sugar was allowed 
to enter the Transvaal free of duty, but now it is saddled with import dues, 
and also deprived of preferential transport rates on the lailways in the Union; 
and therefore 16,000 to 20,000 moie tons of sugar aie required from Natal. In 
recent years, with a crop of 150,000 tons, 30,000 tons were available for export; 
now, with a 200,000 ton crop, over 50,000 will be available for this purpose. 
Practically all sugar exported is sent to the United Kingdom, where the prefer¬ 
ential duty enables it to find a market. This advantage woiks out at 3s. lOd. per 
100 lbs. of sugar, and is expected to last for the next ten years. It is anticipated 
that, shortly, the total production will reach 250,000 tons, under prevailing con¬ 
ditions ; and even a higher figure is likely to be reached, if fertile laud at present 
beyond reach of the railways is opened up. Thus the exporting side is likely to 
be an increasingly important factor in the industry in the near future. In order 
that the planter may have a reasonable certainty of obtaining a fair piice for his 
canes, some form of central selling is a necessity. 

Experience has shown that the growing of sugar cane is by no means the 
least profitable form of farming in South Africa. It is a single crop with a 
certain market, and the price paid is calculated on a tangible basis, namely by 
weight. But all the eggs are in one basket, and thus the control of disease 
becomes important, and the plantations are to some extent dependent on fluctua¬ 
tions in world prices. Such factors as have been mentioned are moreover liable 
to the restriction of individual genius in using capital and labour, while price by 
weight makes the improvement of the character of the cane of no value, leading 
to agricultural stagnation. This is especially the case with the concession 
planters in Zululand, whose agreement has been fixed for 25 years* These and 
other problems are beginning to emerge as development incieases, but the author 
is hopeful.that, in turn, they Will all be satisfactorily solved, to the immense 
advantage oHhe industry as a whole. ^, 0. A. B. 

^ ^ X.8.J., 1924, 680^ 
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Modifications of the Bach Process of making 
White Sugar. 

By C. F. ABMSTRONO. FO.S 

White Sugar Processes in General. 

Most of the processes for making white sugar direct from cane juice or 
melted raw sugars are divided into two principal divisions 

( 1 ) Those in which a heavy precipitate is formed to carry with it most of 
the impurities present and to render the liquor capable of lapid filtration ; 

( 2 ) Those which afiect the necessary bleaching of the liquor, for, unfor¬ 
tunately, the persistent yellow pigment which is always present in cane products 
is not removed by filtration. The wiiter has been fortunate in having had 
experience with a new up-to-date plant, attached as a refinery to the Antigua 
Sugar Factory, this plant utilizing the Bach process. 

Bach’s Process. 

During the first run the process was operated strictly in accordance with the 
inventor’s instniotions, as follows:—Raw 96° sugar was washed to 98° polariza¬ 
tion, melted up to a density of 27° Be., and heated to 70°C. The liquor was 
pumped to sulphitators, where milk-of-lime at 16° B§. was added to the amount 
of 28 gallons to each 1000 gallons of liquor. This was then sulphured to an 
acidity of 1*7 c.c. N/50 NaOH, using pheiiolphthalein as indicator. During the 
sulphitation the liquor was kept in motion by a suitable stirring gear, and on 
completion of the operation, the liquor was heated to 95°C., and pumped through 
filter-presses, the time taken for each sulphitation of 1000 gallons being 20 mins. 

A brilliantly clear yellow liquor was the result of this filtration, and the 
resulting press-cake was hard and capable of easily being washed to a sugar 
content of practically ml. The sugar made was of good colour, equal to superior 
carbonatatioii sugar. No appieciable inversion of sucrose could be observed. 

The Bach process is clean, neat, and cheap, once the plant has been installed ; 
but has the following disadvantages, which are dealt with in the order noted below. 

The first feature noticed was the turbidity of the molasses from the first 
strike, and it was concluded that this was due to the formation of a small quantity 
of calcium bisulphite during the sulphitation and the consequent formation of 
calcium sulphate. 

Oa SO, + SO, -f H,0 = Ca (HSO,), 

Ca (HS 03)3 = Ca SO, + H 3 SO, 

2 Ca SO, -H 0, = 2 Ca SO, 

Endeavours were therefore made to prevent over-acidification* in the follow¬ 
ing ways:—( 1 ) By using compressed air in each sulphitator to ensure complete 
mingling of the lime and sulphurous acid gas; and ( 2 ) by reducing the sulphita- 
tion to neutrality to pheuolphthalein. 

In spite of this there was still turbidity in the molasses, proving that however 
much care is exercised a certain amount of the normal calcium sulphate (Ca SO,) 
formed will be converted into the soluble calcium bisulphite, Ca (HSO,)^. The 
effect of this precipitation is, of course, a darker molasses and a far too early 
return of molasses to the raw house. Thus, with this method of working we 
could only run up to B4 strikes, after which the molasses had to be returned. 

' The required acidity needs explaining However carefully iuilk>oMlnie is prepaied it 
will be found that some particles of free lime escape slaking and become coated witli calcium 
saccharate Tlien, under pressure In the presses, tills compound breaks up, and the free 
lime practically neutralizes the original Blight addity of tlie unfiltered liquor. 
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Modification of thf Bach Pboosss. 

Firti modification ,—Attempts were then made to stop the formation of 
calcium bisulphite by sulphitating to slight alkalinity; then, using phosphoric 
acid, to bring the liquor up to the required acidity. This answered admirably, 
and the turbidity troubles were at an end. 

A subsequent re£lnei*y run was worked on this method, i.e., using phosphoric 
acid ill conjunction with the lime and sulphur. The recovery was better, but the 
colour of the sugar was still not good enough to oorapai*e with American granu¬ 
lated, due, of course, to the persistent yellow pigment present. 

^econd modification ,—A further advance on the original Bach process was 
made during this run, namely, by treating the molasses (which owing to its 
colour was to be returned to the raw house) in the same way as the raw sugar, viz., 
by putting it through the Bach process. This worked very well, and the resulting 
syrup was brilliantly clear, having lost a considerable amount of colour. 

Next, the question arose how to get rid of the yellow coloration. It is 
evident that this colour should be completely absorbed, not temporarily bleached; 
and this, as far as 1 know, can only be done by using bone char or a vegetable 
carbon. The use of bone char is impossible in most tropical countries, so we are 
left with the choice of vegetable carbon. This answers the same purpose as bone 
char; but, at present, is difficult to deal with, being, generally, a fine impalpable 
powder. Special plant and filters have to be installed therefore for its use. It 
struck the writer that there should be no reason why vegetable carbon should not 
be used in conjunction with the Bach process.^ 

Third modification ,—After the liquor had been limed and sulphured, a certain 
quantity of vegetable carbon was added to the muddy liquor; when, after stirring 
and heating, the liquor was pumped through the presses. 

The filtrate was brilliantly clear, and water white, whilst the carbon was 
completely retained in the press-cake. The resulting sugar was very good in 
colour; and, I am informed, as good as Czecho-Slovakian “ E.P.N.** During this 
run we were able to run the number of strikes up to B7 without any appreciable 
lowering in the colour of the sugar. Unfortunately the refinery had to be closed 
down rather abruptly, and the number of times the molasses produced could have 
been returned was not ascertained. However, the last strike boiled contained no 
raw sugar syrup, but was boiled only on the molasses from the preceding six 
strikes, the colour of the sugar being as good as the first strike. The amount of 
carbon used was 0'5 per cent, on the raw sugar melted, the cdst of which came to 
$1 *96 per ton of white sugar actually made. 

The carbon used of which there happened to be a small amount in stock was 
an inferior brand, and therefore the quantity required was higher than if one of 
the better known grades (such as **Norit,” ‘‘ Suchar” or ** Oarboraffin had been 
available. Laboratory experiments proved this. 

The figure $1 '95 per ton is calculated on the amount of white sugar made, 
and would have been still less if the refinery could have been kept running con¬ 
tinuously. Also, it should be remembered that we were treating sugar polarizing 
only 97*8°, whereas, if we had been treating sugar polarizing 99°, the amount of 
carbon used could be reduced by 50 per cent. A disadvantage attached to this 

' Filtration of the molasses in the same way as the syrup and using a little carbon In 
combination with the Bach prcoem is not a new modification. Success in the use of carbon 
In combination with the Baoh process depends largely on the quality of sugar to be turned 
out. The Bach process alone Without the addition of a relatively small amount of carbon will 
not produce a sugar er >al, fi>r example, to Czeoho-Slovakian ^*R.P N.”—En., L8J, 
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modifioatiou is that the oarbon is completely lost. Tests were made throughout 
this run for inversion of sucrose, but this was, if anything, less than in the 
ordinary Bach processs. 

Dieeot Caebon Peocesses. 

I conclude with a few observations on the claims made for a direct vegetable 
carbon process using no auxiliary clarification. 

Firstly, it is claimed by vegetable oarbon makers that only 1 per cent, oarbon 
need be used per ton of white sugar, and yet they recommend that carbon should be 
added at the rate of 2*5 per cent, of the raw sugars in the first melt. They arrive 
at theii per cent, figure by saying that the 2*5 per cent, carbon can be used several 
times. I do not see how this can be conclusively proved where the practice is to 
return high purity molasses to the raw house. 

Secondly, each maker of carbon lays down the law that raw 96® sugar must 
be washed up to 99° polarization. The fact that 99° sugar contains 50 per cent, 
less impurities than 98° sugar is sometimes lost sight of. 

A process of making white sugar using only vegetable carbon has, I think, 
the following disadvantages :—The sugar has to be washed up to 99° polaiization, 
which leaves little work for the carbon to do. A special room, containing mixing 
vats to prevent the oaibou from blowing all over the place, often has to be installed. 
Special filters, or a system of double filtration, are required, and a filtering medium 
like Filter-Cel ** probably has to bo used. Vats have to be installed to treat the 
carbon chemically after use and after reburning. An expensive kiln ii needed to 
revivify the carbon, which would require expert attention. 

It is possible, in the future, that vegetable carbon will be so much cheaper, 
that the cost can be neglected even if the carbon is used only once and then thrown 
away. 

A rough comparison of the chemical costs of this modification of Bach's 
process and a straight vegetable carbon process is interesting, taking the carbon 
used in this modification as a basis. These cost figures are stated in terms of 
dollars per ton of white sugar made. 


Each Pbocess. 9 Veoetable Cabbon Pbocess 

25 lbs lime .0.16 1 per cent, carbon.(4.00 


12 lbs. sulphur. 0.39 

3 lbs. phosphoric acid . .. 0.60 

0*5 per cent, carbon (roughly) 2.00 

(3.16 

With sugar washed up to 99° the cost of the carbon used would amount to 
$1.00 per ton of white sugar made. 

In the past, several chemists have been under the impression that vegeiable 
carbons are useless where mineral acids are present. This is not so. On the 
contrary, most of the vegetable carbons experimented with by the writer function 
better when mineral acids (e.g. sulphurous) are present, allowing for the bleaching 
effect due to the acid acting on the pigments which are of indicator nature. 

The Bach Process, pur et aimphf will produce a white sugar comparable with 
American Standard Granulated if the raw sugar treated is washed up to 99° 
polarization ; but not equal in colour to Ozecho-Slovakian “ E.P.N." grade. 

In cane factories having a refinery attached, it is not practicable as a rule to 
.purge raw sugar beyond 98° polarization, as it places too great a load of rich 
syrups on the cane faotoiy. 
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The Petree Process in the Philippine Islands. 

By FBTBBB & DORR EHaiNBBRS, INO. 

The results obtained in the two Philippine sugar factories which operated the 
Petree process during last season, have given rise to discussion among Philippine 
technologists, the commentaries of several of which have been embodied in reports 
read at the 1924 meeting of the Philippine Sugar Association published in the 
proceedings.^ 

It is to be expected that any new process in an industry so well established 
asVhat of cane sugar manufacture should be the subject of considerable discussion 
as to its economic advantages; and that the searchlight of technical investigation 
should be placed upon the claims made, and the methods of arriving at them. 
Often, arguments against or in favour of a new method of woik or a new type of 
machine are based upon inconclusive tests or insufficient data. Accurate and 
complete data, particularly in cane sugar manufacture, are difficult to obtain. 
The industry would greatly benefit if this difficulty could be overcome. 

The use of the Petree process has giown from one factory to more than sixty 
in a comparatively short time. In five crops the use of the Dorr clarifiers in Cuba 
alone has reached a point where one-fourth of the 4,000,000-ton sugar crop is 
made in factories using them. When a process or apparatus has stood the test for 
a period of years in a large number of factories operating under the varying 
conditions found in cane-growing countries spread around the earth’s tropical 
zone, it is logical to assume that there is something solid at the back of its claims 
to attention. 

We recognize the difficulty of arriving at any conclusive decision as to the 
merits of the Petree process from the results obtained at a single factoxy. Still 
more so is it impossible for any individual to make a decision as to its merits where 
that individual has had no first-hand experience in its working. But, granting 
all this, there are means at hand of checking up the general results when the data 
for a number of factories are available for a period of years. We cannot assume 
that the numerous technical men, who vouch for the economies brought about, 
have not satisfied themselves on all points relating to control. 

In the published reports of the proceedings of the Philippine Sugar Association 
for 1924, there are two sections which refer to the Petree process. The first deals 
with boiling-house results and the second with the subject of mill extraction. 

In the article presented by Mr. G. H. Hald^n,^ 4he comments on the 
Petree-Dorr process are principally concerned with the .question of how much 
decomposition of sucrose takes place in the defecation of eane juices. Mr, Hald^n 
was fair in mentioning before making his remarks that he was reporting and 
commenting without having first-hand knowledge of the Petree process. 

The Experiment Station of the Hawaiian Sugar Planters’ Association con¬ 
ducted experiments along this line in 1923 and found that in juice limed to 
neutrality to phenolphthalein, heated to 1(|0° C., and maintained at that temperature 
for four hours, there was practically no loss m sucrose. 

The above-mentioned results obtained by the Hawaiian Experiment Station 
have recently been corroborated by a very interesting series of expeiiments made 
in the laboratories of the United States Bureau of Chemistry in Washington by 
0. P. Walton, Jr., M« A. MoOalif, and W* P. Hobnbskqbe. The experiments 
prove that juice of appifoximately 80® purity, acidity 0 tp 0*4d c.c. N/1 alkali per 

1 I.S./., 1W4. 651. •I.S./.. 1636, 44. 
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100 0.0 , and pH from 6 5 to 8*25» showed a loss of only 0 04 to 0 18 pei cent, of 
the sucrose contained therein aftei four hours* heating 

Messrs Walion, MoOalip and Hornberoeh’s work carries the stamp of the 
extreme caie and accuracy which is bestowed upon all roHeaich work earned out 
m the laboratories of the TJ S Bureau of Ohemistiy 

Di H 0 Prinsbn Gberliqs, who has quite recently studied the Petiee 
process m Cuba, concludes his leport on claiified juice control as follows -- 

** Our opinion is that m the daily routine of the Petree process the weight and 
the sucrose content of the clanhed juice may safely be used as a basis for the calculation 
of the sucrose extracted and introduced, provided that the process is well conducted ’’ 

We will give 111 the following paragiaphs some paiticuluis of a typical hoube 
design, in ordei to explain some difficulties which have oiiginated foi Mr Halden 
by reason of lack of experience, and to coirect any erioneous impressions foi the 
readei of those published ai tides, who may not have had actual expeiience with 
the Petree piocess oi even an opportunity of seeing our apparatus This will 
affoid each individual an opportunity to make compaiisons with the existing 
maohineiy in factories with which he is personally acquainted 

Assuming that we aie to arrange the Petiee piocess foi a factory to handle 
the juice lesulting fiom a unifoim grinding rate of 1250 tons of canepei 24 houis, 
this house is to have all the functions of the usual law sugai factory except that 
it will operate without the use of liming tanks, open defecators, mud settling 
tanka, filtei-piesses, oi any of the numerous accessoiies foi canyingon the routine 
woik when filter-presses aie used 

Foi such a Petree piocess house we would install one primaly Dorr clarifier 
for the rich juices which are made up of the crushei and fiist mill iaw juice to 
which has been added the previously clanhed secondary juice, and one smaller 
secondaiy Doir claiihei foi the pieliminary olarifacation of the lower purity 
artificial juice which results fiom the maceration of the bagasse at the latei and 
heavier ciushings The primary unit would be 18 ft in diam and have three 
standard compartments, its total juue capacity being 20,000 (US) gallons 

At 100 pel cent dilute juice extraction on the weight of cane, this house will 
produce from 200 to 210 gallons of juice per min The piimaiy juice will pass 
through its claiifiei in from 95 to 100 mins and be deliveied to the evaporators in 
a continuous clean stieain This piimaiy claiification period actually offers a 
slight gam ovei the usual defecation cycle, but such gam is not of any piactical 
impoitance 

The secondaiy unit would be 14 ft in diam and have thiee standard com¬ 
partments with a juice capacity of 12,000 gallons With maceration water 
sufdcient to }ield 100 pei cent dilute juice on weight of cane the feed for the 
second clarifier would be produced at the rate of about 80 gallons per min This 
secondary juice, to which has been added the piimary mud, is discharged in 
olaiified form approximately 2J hours after entering the clarifier. The dilute 
special mud which is withdrawn continuously from the secondary clarifier is spread 
upon the bagasse, and arrives at the furnaces in its exhausted condition about 
5 mms after leaving the sterilizing temperature of the clarifier 

It will be seen that this secondary cycle is to be compared with ordinary 
defecator and mud-piessing practice, which latter must take into consideration 
the time of filling mud tanks from defecators, time for 'Reheating and diluted mud 
with or without additional lime, time for second setthng and decantation of juice 
from this mud, time of storage in the filter-press supply tank, and finally, time 
occupied in building up the cake m the filter-pxees, which usually is approximately 


191 



April] 


The International Sus:ar Journal. 


[1925. 


three hours. Defecation houses using filter-presses and producing superior raw 
sugars send their mud-tank decantation together with their press filtrates through 
the defecation cycle a second time. This is comparable to Petree process work in 
which the clarified secondary juice passes into the primaiy system. 

The manufacturing advantages in the secondary clarification of the Petiee 
process are even more striking than those of the primary. Many technical men 
in the sugar industry, who have had experience with the Petree process, and 
opportunity to compare the results with previous work at numerous factories, state 
that the more rapid and sanitary manner in which the low products are handled 
under Petree process conditions is a source of considerable sugar saving as compared 
with the conditions when using old-type defecators and mud-presses. 

^o the comments of Mr. E. T. Wkstly, Chairman of the Committee in charge 
of the annual synopsis of mill data, whose remarks are somewhat similar to those to 
which we have already replied, the following information is specifically directed. 

In the earlier part of this letter we quoted the best authorities for the state¬ 
ment that the loss of sugar by inversion is negligible from a practical point of 
view, i.e., that this loss is too small to be detected by the customary factory 
laboratoiy methods. A further indication of this we find in the relation between 
the sucrose per cent, fiist mill juice and the sucrose per cent. cane. As the latter 
figure is based on the sucrose in juice and the sucrose in the bagasse, the relation 
will under similar milling conditions remain practically constant, unless sugar is 
added or taken away from the juice, and any appreciable loss during clarification 
would result in the lowering of this quotient, which is known in Hawaii as the 
Java ratio, due to the fact that it was first applied in Java. The average for the 
five factories, which had records of this ratio previous to the installation of the 
Petree process, is 80*40 for the year preceding and 80*65 for the first years 
operating the Petree piocess. 

In Queensland, where the process was first used, the regulations drawn up 
by the Cane Prices Board appointed by the Government require that the sucrose 
in cane be determined by direct analysis of the cane supplied to the mill. The 
Cane Prices Boaid also defines the number of samples to be taken to ensure 
that such sampling is truly representative of the quantity of sucrose entering the 
factory. Upon this determination the grower is paid and the house control is 
based. The Petree process showed increased recoveries undei this control com¬ 
parable to those now being made, when it is considered that we now have improved 
apparatus especially designed for Petree process requirements. 

There are many figures in any analysis of the work done by a modern sugar 
factory which are not dependent on the general method of control adopted. 
These figures can be used as a guide to the practical man in his consideration of 
the subject. 

Take, for example, a comparison of the results at Talisay-Silay prepared by 
the superintendent of fabrication, Mr. F. T. KosADO, for the three years prior to 
the installation of the Petree process and the one complete season that this 


process has operated:— 

1 W 21 

Mud Pbocbss. 

1921-22. 

1922-23. 

Pktrbb 

Pbocbss 

1929-24. 

Extraction, per cent, sucrose in cane. 

92*37 

.. 93*90 .. 

93-47 

.. 93*67 

Efficiency, boiling house . 

— 

.. 96*83 .. 

.. 7*01 '.. 

95*93 

.. 97*28 

Loss in molasses. 

7-29 

5*34 

.. 6 19 

Apparent purity mixed juice .... 

82*90 

.. 86*00 ,. 

86*76 

.. 85*98 

Loss^n press cake 

0*66 

.. 0*37,.. 

0*66 

.. none 

Undetermined loss. 

0*80 

.. 0*96 .. 

0*86 

.. 0*21 

Recovery ..' . 

83*59 

.. 86*67 .. 

86*72 

.. 88*27 
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The above figures are entirely in favour of the Petree process. Let us take 
another set of figures which are independent of where and how the juice is 
weighed, and which confirm the above conclusion of improvement:— 

Mud Presses Petbeh 

--»-^ Process. 



1020 21. 

1921-22. 

1922-28 

1923-24. 

Tons cane ground per hour. 

38*70 

41*23 

,. 46*69 

.. 62*21 

Tonnage-fibre ratio . 

16 21 

.. 16 54 

.. 18*26 

.. 19 31 

Per cent sucrose in bagasse polarization .. 

4*22 

3*90 

.. 3*95 

.. 3*88 

Dilution, per cent normal juice 

10-20 

. 20*92 

.. 21*12 

.. 15 37 

Brix of crusher juice.. .. 

20*00 

.. 19 80 

.. 19*66 

.. 20 10 

Polarization of crusher juice . 

17*10 

.. 17*51 

.. 17 44 

.. 17 46 

Purity of crusher juice. 

85*50 

.. 88*20 

. 88 76 

.. 86*86 

Tons cane per ton of sugar 

8 21 

7 75 

.. 7*69 

.. 7 66 

Mixed juice purity. 

82*90 

.. 86*00 

.. 86*76 

.. 86*98 

Per cent, sucrose in final molasses. 

35 74 

.. 34 60 

.. 32*46 

.. 32*19 

Gallons final molasses, per ton of sugar 

— 

.. 40 45 

.. 32*42 

.. 27*10 

Sucrose in prc ss cake, per cent, sucrose in cane 

0*66 

.. 0*37 

.. 0*66 

none 


There aro other figures for savings, also unaffected by whether the juice is 
weighed before or after clarification, that are of considerable importance to the 
mill owner, although not of equal appeal to those connected with the scientific 
side of sugar manufacture. We refer to the units of labour employed per ton 
of sugar made, the cost of press-cloth and replaced filter-press plates, press 
maintenance, and the savings made in fuel. 

Ml. William Wyllie mentions as his one objection to the Petree process a 
reduced mill extiuction. We must assume that he refened to the diopinthe 
mill extraction at San Carlos fiom 97 06 per cent, lu 1923 to 96*IB per cent, in 
1924. In airiving at his conclusion, he must have oveilooked the fact that in 
1923 the tonnage of cane giound per hour and the tonnage-fibie ratio were much 
lower, while the dilution was 50 per cent, higher than in 1924. Any eugineei or 
chemist accustomed to interpret sugar factoiy data will, on scrutinizing the 
following table of San Cailos data, find that the mill efficiency m 1924 was 
considerably higher than in 1923 in spite of the 0 87 per cent, difference in mill 
extraction:— 



Tons 

Per cent 

Ton¬ 

Sucrose 

Dilution 

Bagasse 

Suciose 



Cane 

Fibre 

nage 

in Cane 

pel cent 

pel cent 

Ext n 



per 

in 

Fibre 

Polariza¬ 

normal 

Polai iza- 

Sugai 

Process 

Year. 

hour 

Cane 

ratio 

tion. 

Juice 

tlOll 

Cane 

in use 

1921-22 . 

. 65*62 

.. 11*14 .. 

17*60 

,. 16*01 . 

. 18*37 . 

. 4*41 .. 

, 92 87 . 

. Presses 

1922-23 

. 40*83 

.. 12*08 .. 

14*01 

.. 15*68 . 

. 30 89 . 

. 2 09 .. 

. 97 05 

Presses 

1923-24 . 

. 49*42 

.. 13*47 .. 

19*60 

.. 16*68 . 

.. 20*68 . 

. 2*26 ., 

. 96*18 

1 Petree 
\ prccesB 


An examination of the comparative reports dated May 24th, 1924, for 16 
factories in tlie Philippine Islands, shows that San Carlos (the only other Philip¬ 
pine central using the Petree process and also for the fiist year) secured the 
highest extraction, 96*18 per cent., although there weie other factories equally 
well equipped as regaids the number of mills in the train. 

The installation of Peck strainers at Talisay-Silay is a step in the direction 
of improved work. The more complete the removal of the fine bagacillo from 
the juice before the latter is limed and heated, the better will be the results 
obtained in the woiking of the after-products. But the fact must not be over¬ 
looked that any screened solids whatsoever must be returned to the bagasse. In 
many factories the whole of the strained bagacillo and oush-cush is returned to 
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the milling oirouit after having been dragged over the juice screen through the 
rich juice flowing from the crusher and first mills. In the Petree process the 
fibre portion of the mud is diffused in the secondary clarifier in a juice of approx¬ 
imately the same density as the second-mill juice. In other words, the Petree 
process runs parallel to modem practice in sugar cane milling, and is entirely 
rational in its conception. 

The other Philippine factory operating the Petree process, Talisay-Silay, 
showed a direct gain in mill extraction of 0*20 per cent, in favour of 1924, in 
spite of the fact that the hourly crushing rate was 25 per cent, higher, that the 
tonnage-fibre ratio rose from 18*26 to 19*31, and that the dilution was approx- 
' 25 per cent, lower. 


stabilizing the Australian Sugar Industry. 

Resisting American Control. 

By T. D. OHATAWAY. 


It is a somewhat remarkable fact that the danger threatening the Australian 
industry is no longer the difficulty of getting white labour to work in the tropics 
so much as the difficulty of finding a market which is not subjected to severe 
fluctuations as the result of the control and speculations of the great Sugar 
Entente, to which reference was made in the Internatmml Sitgar Journal of last 
November. In announcing the decision of the Commonwealth Government 
to continue an embargo on the importation of sugar for three yeais after the end 
of next August, Mr. Bbxtob, the Prime Minister, has pointed out that within the 
last twelve months sugar has fluctuated in price by as much as £12 a ton. It was 
perhaps a coincidence, but only a few days before the decision of the Government 
was announced it so happened that the price of granulated in London rose £6 a 
ton, only to fall within a week back to its previous figure. Mr. Bbttoe said:— 
** The experience of the last 18 months had shown clearly that a tariff duty, while 
effective in regard to products which maintained a uniformly normal price, was 
not capable of scientific accuracy when applied to sugar, which fluctuated to an 
extent which rendered the duty at times abortive. In these circumstances, the 
difficulty of propounding a permanent policy suitable alike to sugar pioducers 
and consumers would be readily appreciated.” Leaving the sugar producers to 
face the consequences of over-production, and losses incurred in selling their 
surplus abroad, the Government proposes to ask Parliament to legalize the 
embargo with the following conditions as to prices to the consumers attached:— 


Per lb Per Ton, 


A.^RiriNsn Sooau— 

(1) Retail price.. .. 

(2) Retailers and housewiyes* 

price for not less than ^ ton 
lots for net cash .. .. 

(3) Net wholesale, and manu¬ 

facturing price for products 
other than fruit for home 
consumption . 


d. 

£ 

s. 

d. 

Rbmabks 


42 

0 

0 

Same as at present. 

4 

37 

6 

8 

4s. 8d. reduction on 
present price. 


Decrease of 8s. 8d. for 
manufacturers of beer, 
biscuits, cakes, oonfec< 
36 11 9 tionery, cordials, jelly, 
condiments, jelly erys- 
tds, tanners, druggists, 
etc. 
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(4) Manufacturing pnce for pro- 
oesBing fruit producta for 
home consumption for net 
cash .. .. .. .. .. 

jS.—Mxll White Sugar • 

(equal to Java Whites) 

(1) Retail Price. 

(2) Retailers and housewives price 

for not less than ^ ton lots 
for net cash for definite 
orders at reasonable notice, 
about . 

(3) Wholesale and manufacturing 

price for home consumption 
for definite orders at reason¬ 
able notice for net cash .. 

C. —Stock Rebate Fruit Products. 

Manufacturers of fruit products 
to be granted a rebate on the sugar 
contents of their stocks held when the 
price of sugar is reduced to them to 
£30 68. 8d., providing satisfactory 
proof is given that the selling prices 
have been correspondingly reduced. 

D , —Exfort Price. 

Sugar for all exported manu¬ 
factures to be supplied at the Aus¬ 
tralian bond equivalent of the world’s 
parity, calculated and determined in 
Melbourne by an export sugar com¬ 
mittee, composed of: 

(a) One representative of Com¬ 

monwealth Government; 

(b) One representative of sugar 

industry; 

(e) One representative of manu¬ 
facturing exporters. 

jy.—U niform Australian Prices. 

All sugar to be supplied at the 
same price in the main distributing 
centres in each State (means Sydney, 
Melbourne, Brisbane, Adelaide, Perth, 
Hobart, and Launceston). 


Per lb. Per Ton. 

d. £ 8. d. Kemarks. 

New advantage of 
£6 6s, 4d. in addition to 
special concession of 

31 30 6 8 £1 7b. already given; 

total £6 138. 4d. 

4 37 6 8 New advantage. 


3| 33 3 9 New advantage. 


32 10 6 New advantage. 

This will enable full 
quantities of fruit to be 
processed tais season, 
and the rebate will be 
passed on to the public. 


The export price will 
vary as world’s parity 
moves up ox down. 


Same principle as at 
present but Perth sub¬ 
stituted for Freemantle. 


i*.—E xport Losses. 

Sugar industry to be responsible 
for any loss arising from surplus sugar 
exports. 

There are of course many who still hold with the old idea that in times of 
abundance prices to the consumer should fall to what Sir Lbo Ghiozza-Money 
recently called ’’starvation rates,” and to these people the mere suggestion of an 
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embargo is anathema. They assume that sugar prices must fall) au assumptiou 
which quite ignores the tendency of all products over which the Americans have 
control to maintain a market value only low enough to prevent the checking of 
consumption. It is true that during the war, and immediately afteis the embaigo 
upon sugar export from Australia resulted in the people of the Commonwealth 
being served at a lower rate than in any other country of the world, and it is 
quite possible that with an embargo upon the impoitation of sugar the couditions 
imposed by the Government may before long have a very similar effect as to 
consumption rates in Australia. Unexpected approval of the embargo has come 
from Sir Henry Jones, the head of the great jam-making corpoiation. He 
claims that it is better than any taiiif pioteotion, and the concession to the jam 
makers of au additional £o 6s. 4d. a ton leads him to bestow his blessing with the 
remark that Mr. Bbuojq has solved a very difficult problem with ability. Other 
jam manufacturers and canners are not satisfied. They never will be as long as 
there are agents of the American entente to assuie them that were it not for the 
embargo they could be supplied with sugar for £10 a ton less than at present. 
That it would not be the same quality of sugai goes without saying, and trom the 
above schedule it is clear that the Government has no intention of making the 
manufacture of inferior jams an easy matter, one that would possibly create 
dividends temporarily but would destroy the prospects of a healthj’^ expoit trade. 
A side-issue in the criticism is that of the newspaper correspondent, who writes 
to say that he has been in the North, has seen everything in the thousand-mile 
length of coastline, and is convinced that the sugar producers aie unieasonably 
prosperous. He is just one of a thousand writers to the newspapers. One I 
have noticed declares that sugar lands are changing hands at £100 an acre, while 
maize lands are obtainable for £15 an acie. He quoted the localities, but makes 
no reference to the fact that whereas one lies on the level of the sea, the other lies 
3000 ft. higher up. But the answer to this has been given in the judgment of a 
Supreme Court judge Mi. Justice Douglas, who devoted considerable attention 
to the matter, and showed that the foreign element, chiefiy Italians, coming into 
the country weie gambling in crops, buying and selling a crop of sugar cane 
several times over, and doing, indeed, very much what the Australian speculatois 
did during the war when they bought, sold, and re-bought cattle on the hoof to 
the city markets. Said His Honour, **The income tax returns are sufficient 
answer. They show that if a few cane-farmers are making good money the great 
majority of the 6000 are earning but a baie living,*^ There will possibly be an 
enlivenmeut of the controversy about the embargo, especially when the time draws 
near for Parliament to deal with the matter, but for the moment the sugar 
producers believe that they are on what is called a safe wicket. Indeed, they are 
rather disposed to discuss the concessions made to consumers, and ask themselves 
whether they are not paying too highly for the embargo by accepting the 
limitation of prices above which they cannot go. They are certainly binding 
themselves to accept no more for their sugar in Australia than the figures laid 
down by Mr. Bhuoe, but it remains to be seen whether the embargo on 
importations is also to include that on exportation, should the latter prove the 
more attractive. 

Oelotex and Power Alcohol. ^ 

The independence of the sugar industry, due largely to the embargo on 
importatibns, may possibly be in some way accountable for the fact that the 
Australian growers have demanded of the American Oelotex manufacturers that 
they should havb y substantial share in the business of making lumber from 
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bagasse. According to the local press reports one of the American yisitors 
stated that the Celotex factory would be able to pay 10s. a ton for bagasse, while 
it was incidentally mentioned at the same gatheiing that a ton of bagasse would 
make a product which in America would sell for 40 dollars, or, say, £8. That 
Australia should sell her bagasse for 10s. a ton, having to replace it by some 
other fuel, little if any cheaper, naturally raised the co-partnership suggestion. 
The difficulty of getting concerted action amongst the 5000 small groweiswho 
constitute the Australian industry was alluded to by me a few weeks ago. 
There is now developing the all-important question of the distillation of power 
alcohol. It is alleged that if all the molasses, waste cane-tops, and surplus cane 
were handled for alcohol production, the resultant spirit would supply 33 per 
cent, of the whole of Australia’s requirements as represented by petrol. The 
Australian industry seems to be steadily developing along the hues with which 
readers of my Notes must be familiar. Power alcohol obtained from the at 
present wasted molasses will make motor traction in the field commonplace, 
put the horse and all its attendant expenses on the retired list, and greatly 
reduce the cost of field pioduction—a reduction which was impossible while 
every gallon of petrol had to be imported from abroad. Obviously if the 
next year or two had to be spent in combating the United States sugar entente, 
even in Australia’s own market, the adjustment of the industry under white 
labour and modern conditions would be impossible. But the production of 
power alcohol is not intended to bo confined to the utilization of molasses 
only. Mr. A. Baird has been giving evidence before the Joint Federal Accounts 
Committee, and he propounded a scheme which he said was approved by the 
State Government. In the course of his evidence he stated that he represented 
the International Sugar and Alcohol Company of London, which was a special 
company established by the Distillers Company, Ltd., of Edinburgh, It sought 
to produce power alcohol throughout the Empire, and, from his remarks, was 
obviously looking to the Queensland tropics to produce such crops as cassava» 
sweet potatoes and arrowroot as the means of utilizing the sugar mills during at 
least one half of the year. It may be noted that there is no serious proposal yet 
afoot that the cane should be brought into the millyaid untopped, and the tops 
then used for the production of spirit. Incidentally, it is thought in many 
quarters that the non-topping of the cane will greatly simplify the problem of 
cane hai vesting by machineiy and that what to-day costs 7s. 6d. a ton of cane 
might well be reduced to Is., a saving equal to £3 per ton of sugar, to say 
nothing of the additional earnings made from the cane tops, usually abandoned 
and left to dry up or rot in the fields. The quantity brought in for horse feed is 
beneath consideiation. 

What of the Future ? 

The foregoing only attempts to hint what is in the brains of the leaders of 
the Australian sugar industry. There has been amongst them a difference of 
opinion as to whether the chief competition of the future is to be expected from 
the recovery of the European sugar industry, or from the machinations of what 
the writer in the Times so happily calls the United States sugar entente. It is 
now clear that the American financial interests are determined if possible to con¬ 
trol the whole of the sugar production of the world, very much to the same extent 
that they control the oil supplies. The danger of thife was put before the Prime 
Minister, Mr. Bruoe, and we cannot doubt that it was this which largely in¬ 
fluenced him in giving the Australian industiy every opportunity to expand and 
so help in the development of Empire sugar. The determination of the people in 
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North Queeusland to develop their industry is quite a remarkable feature. 
They ask to grow sugar cane; they are told that they do it at their own risk ; 
that there is not crushing power available to deal with it; yet they extend 
their plantations, agitate for more mills, and suggest that if their oane cannot 
be profitably bought for £2 10s. Od. a ton for the manufacture of sugar, it 
is at least worth £2 a ton for the manufacture of power alcohol. I lub this in 
because it is a useful answer to those who say the white man cannot populate the 
tropics, and, if I may be permitted to say so, a confirmation of my remarks a 
year or so ago that in the tropics the white man will follow the vegetable, and not 
expect the latter to thrive in the climate most agreeable to himself. The white 
can^gi;ower is making increasing additions to his holdings and his culture. His 
limit will only be reached when he begins to employ laige numbers of labourers. 
Then he will be reverting to the old plantation system, which killed itself. 
Further, the industry is now practically co-operative from the small farmer to the 
refiner. Its business is controlled by what may be called a co-operative board, 
whose sole purpose is to maintain sugar production at a profitable level, and the 
Australian sugar market at a legitimate charge upon the consumers. 

The Past Season. 

With a promptitude which is as useful as it is sensible, Mr. H. T. Easterby, 
Director of Sugar Experimental Stations, has issued his annual report which con¬ 
tains the results of the past season’s operations, though in actual fact they were 
not fully completed at the time the report was signed. Australian production of 


sugat this last year is calculated as follows:— 

Tons 

Queensland .. .. . 386,000 

New South Wales. .... 28,000 

Victoria (beet) . 3,600 


Total . 417,600 

But the above estimate was made last October, and there is reason to think 
that it has since been exceeded. Already as compared with 1918 the area under 
cane in Queensland is estimated to have increased by 60,000 acres, and for this 
coming year of 1926 Mr. Easterby estimates a still further increase. Mr. 
Easterby also points out that whereas, in 1913, seven mills above Townsville 
produced 62,414 tons of sugar, and 41 mills below Townsville produced 180,423 
tons of sugar, last year the figures were:— 

No OF Tons os 

Mills. ' Sugar 

Above Townsville. 9 .... 180,000 

Bolow Townsville .. . 29 .... 208,000 

Of course above Townsville means the strictly tropical portion of Queensland. 
How considerable has been the improvement in the mill capacities, especially 
above Townsville, is shown by the fact that the average of the nine noi*them 
mills is estimated at 20,000 tons of sugar each, whereas for the 29 southern mills 
the average is below 8000. Work upon the new mill on the Tully river is being 
pushed forward rapidly and it is expected to be in operation some time towards 
the end of this year, but already there is more cane in sight than can be dealt 
with, all of which gives emphasis to the urgency of the p^*oblem of what we are 
to do both with our surplus cane as well as cKir siiiplus sugar. The Prime 
Minister has called upon the Bureau of Science and Industry to report upon some 
of the proposed schemes, such as are briefly mentioned abim. 
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Some Notes on Cane Variety Work in Tucumdn, 

Argentina. 

By WILLIAM S. OBOSB. Ph.D. 

Director, Agricultural Experiment Station. Tucuman. 

Up to a few years ago the only varieties of cane cultivated in Tucum&n were 
the purple and striped native*’ canes, identical with those of Louisiana and 
other American countries. The white sport of this variety was never cultivated 
extensively, as it was considered decidedly inferior in yields and especially in the 
number of years it could be cultivated without 1 ‘eplanting. Excellent results 
were obtained from the ‘‘native” canes for many years, but around 1890 the 
opinion began to be rather common that yields were no longer what they had 
been in the past, and a number of the factories from time to time introduced 
other varieties from other countries for trial. Some of these canes were rather 
successful for a time, and came to be planted in extensions of several hectares ; 
for example, the D 74, and the Barbados 208, were highly considered by certain 
planters, although as the slow degeneration of the “native” canes went on, it 
was increasingly felt that neither these nor any other of the canes imported up to 
that time were of sufficient merit to restore the high yields of former times. It 
is interesting to note that the planters were convinced that their trouble lay in 
the variety, although of course they did not know that this was because of the 
susceptibility of their cane to the mosaic disease, already present in their cane fields. 
They had arrived at this conviction by exhausting, at least according to their 
ideas, the other methods of improving the yields obtained, i.e., by better 
cultivation, the use of fertilizers, adequate irrigation, etc., without any 
pronounced success; concluding therefore that the variety was in some way 
degenerate, and would have to be replaced by some other more vigorous cane. 
It was due to this situation that the Experiment Station was projected in 1907, 
and finally inaugurated in 1909. 

Before the inauguration of this institution, however, in 1907 a large and 
interesting collection of varieties was obtained by the National School of 
Agriculture in Tucum&n, from a similar institution in Campinas, Brazil. This 
collection, consisting of nearly 200 kinds of cane, included most of the old 
standard varieties, and of course many duplicate varieties under different names. 
The canes were all planted by the National School, and cultivated under careful 
observation. 

When Kobus was asked to come and found the Experiment Station, he was 
asked also to bring with him some of the seedling varieties produced by him in 
Java, which at that time were exciting much attention in the cane world, and 
while he did not come to the Argentine, he did send a valuable collection of 
canes, oonsistiug of the POJ varieties Nos. 36, 100, 139, 213, 228, and 234, 
obtained by him by crossing the Oheribon with resistant caneB of the north 
Indian type. As no grounds had been obtained for the projected experiment 
station when these canes arrived, they were planted in the garden of one of the 
ingenioB, under careful supeiwision. 

Mr. B. E. Blouik was finally appointed director of the new Experiment 
Station, and he initiated his work by planting a very large number of varieties, 
including practically a complete collection of those at that time in the 
experiment station in Louisiana (of which Mr. Blouint had previously been the 
director), the Java varieties sent by Eobus, and the OaxQpinas collectiou obtained 
from the National School above-mentioned. 
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Probably because of the preseuoe of the mosaic disease in the province 
already at that time, very few of these varieties showed promise of being much 
better than the purple and striped kinds. Some of them gave good lesults for a 
time, only to degenerate later, or to turn out to be canes which could not be 
carried to more than one or two years stubble, not enough in this country where 
we are accustomed to the cane lasting six or eight years after once planting. The 
Java POJ 100 is an example of this: as plant cane and as first year stubble it 
gave excellent results only to degenerate as second year stubble and peter out 
altogether in the third year. Of the Campinas collection, none gave permanently 
good results excepting three canes of the so-called Japanese type, the Kavaugire, 
the Sin Nombre 64, and the Bambu de Tabandi, which by the way were later 
sh^wn by Mr. G. L. Fawobtt to be one and the same variety. Of the Louisiana 
canes, only the Zwinga gave any promise of being of any peimanent value. The 
Java collection, although it consisted of only six varieties, proved the most 
valuable by far, as it yielded four canes which gave excellent results under the 
Tucuman conditions. !l^h.e POJ 100 degenerated as we have stated, and the 
POJ 139, in strange coii4iraet to the rest of these varieties, proved to be an 
extremely weak cane, perhaps the least promising pf all the varieties tried out. 
The POJ 36 and the POJ 213 on the other hand gave results that were leally 
suprisingly good, and the POJ 234 and the POJ 228 were also so far superior to 
the native canes as to cause them to be considered as very promising. 

The promising canes indicated were submitted to the most exhaustive tests 
by the Experiment Station. The canes of the Japanese type had to be discarded 
for sugar making purposes, as in spite of their phenomenal production of cane 
per acre, and their notable resistance to diseases and adverse conditions, they 
turned out to be very late in maturing in an average year, as also very expensive 
to harvest owing to the habit of the leaf sheath in adhering to the stalk when the 
cane is ripe, and also to the very large number of stalks that have to be cut and 
stripped to make a ton of cane. Seeing that these canes are immune to the mosaic 
disease, however, we have advised the planters to cultivate the best of them, the 
Kavangire, on a small scale, as it could be used in an emergency in case this 
disease were to attack the current varieties in a more virulent form. The POJ 234 
could not be recommended except in a limited way, as although it is decidedly the 
sweetest of the Java varieties we experimented with at that time, and matures 
very early, its production per acre is much inferior to that of the best Java 
canes. It is also rather susceptible to top-rot in the plant” year. Neither could 
the POJ 228 receive a general recommendation, as it is late in maturing, and not* 
very resistant to frost. The POJ 36 and 213 on the other hbnd tunied out to be 
excellent canes from every point of view. They produced very high yields of cane 
per acre—more than double those of the ** native” canes—and were of satisfactory 
sugar content, the POJ 213 being early maturing. They were also resistant to 
diseases—including the mosaic disease—and to adverse conditions in general, 
and were hardly attacked at all by the cane borer, a very serious pest with the 
purple and striped varieties. They were canes which could be canied to many 
years of stubble with satisfactory results, neither the standing cane, nor the 
stubbles after cutting, suffering appreciably from any hut the most intense frosts. 
Their fibre content was higher than that of the “native” canes, which fact promised 
a considerable reduction in the consumption of wood in the factories, if this 
additional fuel had to be used at all with these canes. The Experiment Station 
was thus able to recommend these canes most unreservedly to the planters, and in 
1916 and 19^7 the industry decided to adopt them in the pladbof the then extremely 
degenerate purple and striped varieties. 


200 



Some Notes on Cane Variety Work in Tucumdn, Argentina. 


The jeais 1917 to 1919 weie tiial yeais for the Java canes, which were 
planted to the entire exclusion of the native varieties, and it is satisfactory to note 
that the conclusions of the Expeiiment Station regaiding them were confirmed in 
every way by the results obtained on an mdustiial scale The cane was in most 
excellent condition for the harvest of 1918, but it was paitially destroyed by 
unpiecedented fiosts in July of that jeai The next yeai, 1919, on the other 
hand, biought a mild wintei, and the Java cane had the chance to show its ^oith 
It gave a veiy large haivest of cane and sugar, the held lesults throughout 
the whole piovince aveiaging neaily 22 tons per aoie—a veiy high lesult foi 
Tucumaii conditions In that yeai the Java canes POJ 36 and 213 justihed 
themselves as the standaid vaiioties for Tucum^n, and they have been planted 
almost exclusively ever since 

The Station’s conclusions legaiding the POJ 228 and 234 weiealsoconhrmed 
on the large scale Fairly laige plantings of these canes weie made at hist, for 
several leasons In the hrst place theie was a scaicity of the POJ 36 and 213 
canes in face ol the enoimous plantings which weie being made, and “ seed ” of 
these varieties attained veiy high prices, and in the second many planteis wished 
to try these vaiieties on a large scale because of the eaily inatuiing, and high 
purity of the POJ 234 (thus promising to be useful to begin the hai vest with eveiy 
year), and of the hno appeal ance and thick stalks ol the POJ 228 I he POJ 234 
maintained its leputation foi high puiity, but being cut eveij yeai at the 
beginning of the ciop the stubbles suffeied the consequent detoiioiatio? , as do all 
c tnes, and gave pool lesults aftei the hist thiee ^euis’ latoons Because ol this 
fact, and that of its lessei yields of cane pei acie in compaiison with the POJ 36 
and 211 it was laigelj given up in favour of the better varieties The planting 
of the POJ 228 was also abandoned owing to its slight lesistance to host 

The notable success of the new Java vaiieties in Tucuman did not have the 
eftect of making the planteissatished with this achievement, on the contiaij, the 
fact that it had been shown so conclusively that one variety could be so much 
bettei than anothoi made them lealize the possibilities of this kind of research 
work, and made them dieam ot another vaiiety yet to be found which should be 
as su])eiioi to the Java canes, as these were to the native vaiieties Fiom then 
on they thus showed the gieatest inteiest in the woik of the Expeiiment Station, 
and the gieatest willingness to ti j out in co-opeiative expeiiments any vaiieties 
which wo think sufficiently promising foi such trials Some enteiprising planters 
even imported vaiieties fiom abioad, complying with the extiemely stiict inspec¬ 
tion and quaiantine legulations which exist not only in the poif of Buenos Aires, 
but also on enteiing the piovince of Tucuman, where the supervision is in chaige 
of the Expeiiment Station itself, which does all that is humanly possible to pi event 
the admission of diseased specimens XJnfoitunately, howevei there is no 
provincial quaiantine in theothei sugai piovincesof theiepublic (happily situated 
at a consideiable distance fiom Tucuman) we have to be constantly on the alert 
foi the appearance of new diseases in those piovinces, in which case we should 
establish a stiict quaiantine against them 

Of couise, the very excellence of the Java vaiieties mentioned undei oui 
conditions makes the obtaining of still bettei canes a very difficult task Still, 
we aim at getting a vaiiety of still gieatei production pei acie than these, and 
especially of higher sugar yield per ton We also hcjipe for still greater frost 
lesistance, and also foi a cane which will not have to be milled so quickly aftei 
cutting if deterioiation is to be avoided as is the case with the Java canes. The 
ideal cane for the industry, too, w6uld not be so affected by the deterioration of the 
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stubbles duriug the winter after early cutting as are all the canes we know thus 
far. And finally it would have to be highly resistant, or better, actually immune 
to the mosaic disease, whose property of suddenly becoming highly virulent 
under conditions as yet little studied reduces the stability of any industry based 
upon uon-immuue varieties. 

The variety woik of the Experiment Station after the recommendation of 
the new Java canes has been carried out on the basis of seedlings produced in 
Tucum&n, and varieties of cane imported from abroad. While attempts were 
made to produce seedlings from the first years of the station’s existence, the first 
seedlings actually produced were obtained in 1917 by Mr. G. L. Fawoett, in 
^oi|e hands this work has been ever since, and who has now produced several 
hundred of these varieties. Of these, those produced in the earlier years have 
shown little promise, but some three years ago we obtained from seed of tropical 
canes crossed with northern Indian types a number of varieties of much interest, 
some being apparently immune to the mosaic disease as well as canes of high 
yield and satisfactory sugar production. It is as yet too early, however, to 
arrive at conclusions respecting the value of these varieties, which are being 
most closely studied year after year so that their respective merits can be well 
established. We may say, however, that we have some ten of these canes which 
we regard as extremely promising. 

The imported canes we may divide into groups according to their origin, 
mentioning here only the most important. 

The POJ 105 was introduced from Egypt by one of the factories around 
1913. It appeared to be very promising at first, and it is said that fancy prices 
were paid by some of the planters for a few stalks of this variety. The first 
results seemed to show that it was of high production per acre, and of excep¬ 
tionally early maturity. The careful experiments carried out by the Experiment 
Station, however, during a number of years indicated that while it is quite a good 
cane it is inferior to the POJ 36 and 213 respecting both its yield per acre and 
its sugar content at any date in the year. 

The D 1135 was also a cane which we regarded as promising for some time. 
Introduced from Hawaii with the reputation of being considerably resistant to 
the mosaic disease it gave good yields at first, but eventually became much 
stricken with mosaic and somewhat degenerate on that account. 

The Yon Tan San is an interesting cane imported directly from Japan. It 
is of the same type as the Kavangire, with which it shares immunity to the 
mosaic disease and a great resistance of its stubbles to ftfngous attacks, but it is 
better than that cane in the sense that it is not so extremely fibrous and hard to 
mill, and is a stouter cane, not so difficult to strip in the harvest. Under our 
conditions, however, while it has given enormous yields of cane per acre, it is 
not so rich in sugar as the Kavangire, and is even later in maturing. 

In 1919 we imported some 20 varieties of cane from Peru, of which the 
Ignorada, Standard, Yioleta de San Augustin, and Peru 15 were the only ones 
which gave reasonably good results even in the beginning. These have succumbed 
to the tnosaic disease in the last two or three years, and are thus without promise. 

A very excellent gioup of canes are catalogued in the station files as Sin 
Nombre (i.e.. Name Unknown), Nos. 229-284. They are of ^ava origin, and 
from the first have given results which showed them to be worthy of careful 
study.* The S.N. 229 is an excellent cane, of colour and manner of growth which 
remindstone of the POJ 36. It gives very good yieldh^of cane per acre and is 
quite rich in srgar, although rather late in maturing. Its special defect is a 
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oertain teudeiioy to suffer from top-rot as plaut cane. The cane has so many 
excellent qualities that we still keep it under observation as a promising vanety. 
The S.N. 231 is also an excellent cane; in fact, perhaps it is the best of this 
group, giving excellent yields of cane and sugar per acre, and being notably 
resistant to the mosaic disease, top-rot, and to the effects of early cutting. Up to 
now it has given considerably better results than the POJ 36 and 213, for which 
reason we are continuing to study it both in the central station and in the sub¬ 
stations with great interest. 

The S.N. 230 is also a very good cane, especially resistant to frosts, although 
it suffers somewhat from top-rot as plant cane, and is perhaps not quite so rich 
in sugar as the other varieties of this group we have mentioned. The S.N. 232 
is a stout, green catie which has also given uniformly high yields of cane and 
sugar per acre, although it is not so resistant to severe frosts as the S.N. 229-231. 
The S.N. 233 and 234 have turned out to be inferior to the others of this group, 
although they are still under observation. 

We may mention now an important gioup of canes imported directly from 
Java, which, while we have not yet had them long enough to be able to draw 
definite conclusions as to their relative value, have nevertheless given results 
already of considerable interest. 

The Kasiioer was introduced for the purpose of crossing with other varieties, 
but we have also studied it from the industrial point of view. It has proved 
to be a cane of really marvellous production per acre, but of an equally surprising 
poorness in sugar, as it will give as much as 70 tons per acre as the lesult of 
only eight months* growth, but the juice will only have some 6 to 8 per cent, 
of sucrose. We are continuing the work with this cane with the faint hope of 
finding some conditions under which the sugar content could be materially 
improved. 

The Chunnee was also introduced for breeding purposes, as it is such a thin 
woody cane as to be of little use to the sugar industry. Yet it is interesting to 
note that we found its juice to be quite rich in sugar, 16 and 16 per cent, sucrose 
in the juice and 80 or more purity being quite commonly noted. 

The more or less recently imported Java seedlings which we have now under 
investigation are too numerous to be even mentioned here. We tried to obtain 
varieties which promised to be of value under our conditions and in this connexion 
are extremely grateful to the authorities of the Javan experiment station in 
Pasoeroean for their valuable advice as to which would probably be the most 
suitable canes for our purpose as well as for their kindly supplying us with the 
canes. Seeing that the POJ 36 and 213 which have given such excellent results 
in this province are Chunnee hybrids, we have tried to obtain as many more as 
possible of these varieties, and indeed have acquired quite a large collection. 
The following are among the most promising: 

POJ 33. —Striped Preanger crossed with Chunnee. A red cane which ratoons 
well in the row. Appears to produce good yields of cane and sugar per acre. 

POJ 979.—Cheribon X Chunnee. A greenish cane, low in fibre. Yields well 
but apparently late maturing. 

POJ 1334.—Produced by crossing a hybrid of POJ 100 X Chunnee with one 
of Cheribon X Chunnee. A greenish, thin cane, high in fibre. Yields of cane 
good, but doubtful if it will be rich enough in sugar. 

POJ 1647. —Produced by crossing a hybrid of Cheribon X Chunnee with one 
of Billiton X Chunnee. A purple, rather stout cane. Has given good yields, 
although it appears rather susceptible to top-rot. 
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Another group of interesting canes is formed by those immune or almost 
immune to the mosaic disease, of which the most important are Tjep 24, POJ 2714 
and POJ 2725. The first of these is entirely immune to the mosaic, and gives 
cane of satisfactory sugar content, although the yields we have obtained have 
been lather poor up to now. The POJ 2714 is a stout, heavy yellowish brown 
cane, fairly high in fibre. Up to now it has given good yields of cane and sugar 
per acre. It is considered almost immune to the mosaic. The POJ 2725 is the 
cane which has given us the best results of all of this group. Almost immune to 
the mosaic disease, it gives very excellent yields of cane, being of very vigorous 
growth, and its sugar content so far has been quite satisfactory. We now have in 
y;he country seveial hectares of this variety, which will permit of its being 
thoroughly tested out under our conditions. 

Among other recent Java importations we may cite the POJ 501, which has 
given such excellent results that we consider it one of our promising varieties; 
also the POJ 369 and the 369 B. 

Recently we have received a valuable collection of varie^^ies flora the 
Department of Agriculture in Washington, which have been planted and have 
germinated satisfactoiily. 

In conclusion, we may mention another phase of our cane variety work, 
which consists in growing certain canes, obtained fieefiom the mosaic disease, 
under conditions where they will not acquire this malady. For even with the 
Java canes POJ 36 and 213, we recognise that the fact that the cane cultivated in 
Tucum^n is all infested with the mosaic means a certain quite appreciable 
reduction in the yields obtained, or in other words that if we could have the Java 
canes we now cultivate, on a mosaic-free basis, we should obtain much better 
results than are now seemed. We thought at one time of the possibility of 
gradually replanting the whole of the cane in the province with mosaic-fiee cane, 
commencing at a number of points and keeping the mosaic-free plantations 
surrounded by neutral zones of Kavaiigire cane, or alfalfa, or othei suitable crop, 
but this we had to give up as impracticable on a laige scale under our conditions. 
Ilowever, seeing that the effects of the mosaic disease are cumulative, that is to 
say they become worse every time mosaic-infested seed is used for planting, we 
realise that there would be a big advantage if all cane used for planting in the 
province could be free from the disease. For the experiment station to arrange 
to supply the planters with mosaic-free seed is not a difficult matter, and to this 
end we are planning to establish two or three isolated nurseries in different 
sections of the province in which to produce the necessary healthy “ seed.’* 
Of course if we can discover a mosaic-immune cane which will give results as 
satisfactory as those obtained from the Java 36 and 213 (when mosaic-free) this 
work will be unnecessary, but it is our duty to be prepared for all emergencies. 


ScHUBHBR^ has observed that when the bulb of a thermometer is placed m the vapour 
from salt solution duiing its ebullition the instrument indicates a higher temperature than 
that iiiorresponding to saturated vapour But that if gauze is interposed between boiling 
liquid and thermometer bulb, then the temperature is that of the saturated vapour, 
which agrees with Faraday’s discovery that vapours from boiling liquids are saturated 
and have a temperature corresponding to their vapour tension. Dr. H. Olaasbbn' 
considers that pronably these observations may be utilized for the indication of entrainment 
in evaporators and vacuum pans, thermometers being installed in the vapour spaces and 
save-ails, and their readings compared with the temperstnres of saturated steam at the 
pressurejmder operation. ^ 

1 Chemiker Zeiiuvg^ 1934, 4S, 5u9>510. 
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On the sugar plantations in British Guiana special machinery is essential to 
cope with the exceptional working conditions and shortage of agricultural labour. 

All the largest sugar plantations are situated on level alluvial Hats almost on 
the water level, and the most careful precautions have to be taken to prevent 
flooding and waterlogging of the cane. All fields are intersected by canals which 
serve the purpose of draining the land, and acting as highways and light railway 
system combined for the whole plantation. All transport is carried out by water, 
the harvesting of the cane in particular being carried out in barges each holding 
from to 5 tons of sugar cane. 

The soil on these plantations being of a heavy nature and sodden with the 
very heavy rainfall, the problem of efficient cultivation is a difficult one. For 
ploughing 10 in. to 12 in. deep, the only possible form of direct tractor is one of 
the tracklaying variety, and with these the question of canal transport presents a 
difficulty apart from the very arduous nature of the work. 


2250 



DisC'Plouohing 10 in to 12 in. deep on old Cane Land 

On the ‘‘Uitvlugt’^ Plantation near Georgetown, Demerara, owned by Messrs. 
Booker, Bros. McConnell & Co., Ltd., the problem has been solved by the use of 
Fowler Punt Ploughing Tackle, as shown in the accompanying illustrations. 
This plant works on the cable system. There being two cable punts operating on 
each side of the cane field, and pulling the plough backwards apd forwards 
between them. 

The use of the Fowler Cable system for sugar cane cultivation is very widely 
known in Cuba, Hawaii and the Philippine Islands, but it is generally connected 
with the steam and motor ploughing engines which move about on dry land. The 
application of this same system to punts has, however, been successfully carried 
out by Messrs, Fowler on several occasions and, as early as 1880, several sets of 
steam punt ploughing tackle were built for cane cultivation in Louisiana and 
British Guiana. 

The application of the motor engine to this system however has greatly 
improved the handiness of the plant, as the weight can be very much reduced. 
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The apeoial design of adjustable boom fitted by Messrs. Fowler allows of the use 
of a light punt without fear of canting over through the pull on the rope. Ihe 
boom IS adjustable according to the height of the bank, but once in position it is 
easily locked and so keeps the punt m an upright position under load. 



Fowlbh 100 H.P Punt Enqinb under Working Conditions 


The engines fitted, which aie of 100 h.p., are arranged to bum alcohol fuel 
which is obtained very cheaply on the estate, being manufactured from the 
molasses in the Company’s own distillery. 



View of Punt and Canal. 

The drive is of the plate clutch and two-*8peed to^ly-enclosed gear box to 
the vertical winding drum which carries 600 yds. of “ Fowler’s Special ” plough 
steel wire rope. 


206 












Fowler Punt Ploughing Tackle at Work In British Quiana. 


The engine power is not utilized to propel the punt, but hand windlasses are 
fitted at each end with which the operator is able to move along the canals as the 
work proceeds. 

Fart of the punt which is not occupied by the engine is arranged to act as a 
bridge for transporting the plough across the canals from one cane field to another. 

The plough, as may be seen from the illustrations, is a 3>furrow balance disc 
plough, specially designed to work on this exceptionally rough and boggy land. 
The standard widths of fields ploughed are ISO yds. wide, and in this distance there 
are 11 ditches, each 4 or 5 ft. wide, and 3 or 4 ft. deep. All these have to be 
negotiated by the plough in its passage across the field. With wheels of 6 ft. 
diam. it does not fall to the bottom of the ditches, especially owing to the arrange¬ 
ment of skids fitted, but it will be realized from the illustrations, which show the 
plough negotiating these ditches, that work has to be carried on very carefully to 
avoid breakdowns. 

During the last season’s working a full day’s output was found to be five 
acres in eight hours’ work. This in itself does not sound like a veiy large output; 
but when it is realized that owing to the construction of the plantations this 
involves the crossing of 1648 ditches of the dimensions given above, the amount of 
work necessitated will be recognized, as also the fact that this could not be 
attained by any other method. 


Continuous versus Intermittent Clarification in the 
Cane Sugar Factory. 

U) By W. J. DYER. 

The subject of clarification in the raw sugar factory, appears to occupy a 
leading place in the head lines of discussions at the annual meetings of Sugar 
Technologists, in Hawaii and more recently in the Philippines.‘ 

These discussions have originated mainly from complaints from refiners on 
the '^filtrability” of these sugars in comparison with importations from other 
parts of the world. Now, as a matter of fact this difficulty of filtration did not 
exist in the earlier days of the Hawaiian industry, say prior to 1895, but in the 
opinion of many has been brought about by the process of continuous clarification 
now universal in Hawaii and in the recently constructed Centrals of the 
Philippines. 

Hawaii has practically always exported a centrifugal sugar. The earlier 
method of clarification was the intermittent process of liming, heating, settling 
and decanting, or drawing ofP the individual tanks. This process was handled by 
Chinese, who were specially adept at this work both from experience and tem¬ 
perament, and the sugar produced was a superior product, about 70 to 75 percent, 
of the output being of 98 to 99° polarization. At that time the Pacific Coast 
market preferred a light brown from the refineries, in preference to the crushed 
white ” product, so that as a matter of fact the Hawaiian raw sugar as shipped 
could have gone into direct consumption. 

As the industry developed and the mills were enlarged, a process of continuous 
clarification was much discussed. Such a system was installed at the Spreckels- 
yille Mill in 1880, but was not generally acceptable to Ithe industry at that time. 
Later about 1895 the Deming System of continuous heating and settling was 
received favourably; and, while the **high temperature” and **continuous 
1 Reports on the Manufacture of Raw Sugar in the 1.5./., 1934. 141. 309, 648. 
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settling ” phases of the Demiug process were found mythical, what has suryived 
is the Spreckels or Doming continuous heater with intermittent tanks for 
precipitation or settling. There have been many modifications of these tanks as 
well as combinations with sand, bagasse and excelsior filters, etc., but there*has 
been no apparent improvement in the clarified juice over that obtained in the 
Spreckelsville installation. 

What is known as the Xopke System of centrifugal settling was hied out 
some years ago, but was abandoned at that time. The equipment was installed 
in a new factory, and consisted of seven centrifugals with 40 in. diam. containers. 
These received the limed and heated juice through a surge tank direct from the 
heaters When the container was filled to capacity with solids, which required 
about an hour’s time, the machine was stopped and the contents were discharged, 
and another cycle comineucod. This system dispensed with settling tanks and 
filter-presses. From a perusal of the discussions above mentioned, this process 
is being revived to handle the mud from the Petiee and Dorr process in preference 
to passing the mud through the mills. 

From a perusal of hteratuie on the manufacture of raw sugar under date of 
1885, in referring to the intermittent process of clarifying, the following appears:— 
“ The tempering and heating of the juice is very important in order to obtain a 
transparent and wine tint appearance ; ebullition must be carefully avoided as it 

** would break up the floating scum and difitise it through the mass of the liquoi, 

“ producing a hazy effect.” 

Now with the continuous process as at present practised, the operation seems 
quite to the contrary, the juice being pumped through “high velocity” heaters 
where it is presumably brought to the proper tempeiatuie, and the coagulent in 
consequence is thoroughly churned into the liquor so that the expected precipi¬ 
tation in the settling tanks fails of its purpose, and as a result various contrivances 
for screening the juice are impiovised with the idea of eliminating the suspended 
solids and otherwise dealing up the “ hazy effect,” etc. 

From the writer’s observation covering a number of yeais in the construction 
of equipment for the production of raw sugar for the refineiy, there has been no 
clarifying system contrived that was more practical or efficient than the inter¬ 
mittent process ; and, while the continuous method is desirable for economic 
reasons, it has failed to reach the standaid of the older process. 

But the Kopke type of apparatus promised to leach this mark, and in addition 
dispense with the filter station. It may of necessity now receive the encourage¬ 
ment and thought that the process would seem to merit ^aud thus provide the 
desired improvement in the clarifying operation. 

(B) By E. W. KOPKE.’ 

Those concerned in raw sugar manufacturing methods will-be interested to 
know that such progress has been made in the perfection of large capacity 
centrifugal clarifiers as to render these machines available for raw sugar pro¬ 
duction, either in connexion with the ofarification of juice, the treatment of the 
mud or settlings, or for the purpose of clarifying syrups or molasses. 

The machine, while extremely simple in design and in principles of operation, 
is the result of some fourteen years of experiments, tests and improvements. 
During this period, more than thirty-two different principles and arrangements 
for infiiieiicing the introduction of the liquor into the bowl and the liquor already 
accelerated and under treatment in the bowl were tried^ before an acceptable 
construction was ^ound. Twenty-eight arrangements for influencing the flow of 
^ Abridged from Sugar 1925, 61, No. 21, 73>74. 
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the liquor in the bowl were tested on a commeroial scale and some eighteen 
principles wore experimented with in connexion with the discharge of the liquor 
from the bowl. Problems which appeared trivial and capable of ready solution 
were frequently only surmounted after a prolonged series of modifications and 
costly experiments. 

Centrifugal clarification is of great practical interest because of the unques¬ 
tionable inadequacy of present sedimentation practices in juice clarification, and 
the generally recognized advantage to be gained through the removal of insoluble 
matter which is invariably present in considerable quantities in the concentrated 
liquors, such as syrup and first molasses. The latter class of impurities are very 
viscous and in a fine state of suspension, so that their removal cannot be 
accomplished by filtration or settling with a reasonable degree of speed or economy. 

With the removal of these insoluble impurities from the syrup and especially 
from the first molasses, the subsequent low grade boilings are greatly improved, 
crystallization progresses more rapidly, and drying of the final massecuites is 
naturally more rapid and free. This final result cannot be realized, however, 
unless the temperatures involved aie properly controlled. 

Failure to appreciate or recognize the effect of teinpei ature in the crystallizing 
characteristics of concentrated sugai solutions has been responsible for unsatis¬ 
factory results in several cases where centiifugal clarification has been attempted. 

Probably the best evidence of reduced viscosity in low grade massecuites lies in 
the fact that in one Hawaiian factory where centrifugal clarification of the first 
molasses was practised for a number of years, the average Brix of the final 
molasses, as discharged from the centrifugals, was 97*2 for the year. The average 
purity of the crusher juice in this case was less than 83*0 and only 3*0 sq. ft. of 
centrifugal area was available per ton of cane per hour for handling all of the low 
grade massecuites. The average gravity purity of the final molasses was 35*2, 
with a very much higher ash content than prevails in the Philippines. These 
results would have been entirely beyond reach without centrifugal claiification 
of the molasses prior to the final boiling. 

Ill the case of juice clarification by centrifuging, the benefits are more 
obvious or conspicuous, and may be briefly enumeiated as follows :— 

(1) Brief period required for handling the juice, since 15-20 mins, after the 
mill stops, all the juice has been delivered to the evaporators and all the mud is 
out of the house. (2) A saving of heat which in most factoiies will amount to 
several hundred horse-power, since the juice is clarified rapidly and without 
appreciable exposure to heat radiation. (3) Entire elimination of filter-presses 
•and re-settling tanks. (4) Keduction of 60 to 80 per cent, in labour costs. (6) Small 
floor area required. For a factory of fifteen hundred tons cane per day capacity, 
a space of approximately 12ft. X 70 ft. will suffice for the treatment of the juice 
and mud. 

Installations of these centrifugal clarifiers are now operating on electric drive, 
water and belt drive, and are exceedingly smooth running, free from vibration 
and are discharged in a few seconds by means of a specially designed steel plough. 
As an example of the ease and speed with which they may be stopped, the mud 
completely discharged, and the clutch again engaged with the regular full flow of 
juice turned on for another cycle, we find in looking over a long series of trials 
and tests that one operator stopped, discharged and Started, as above indicated, 
four 24 in. X 40in. Xopke separators in succession, dumping 1150 lbs. of mud in 
3 mins, and 4 secs. The average time for stopping, cleaning and starting again a 
single machine holding over 400 lbs. of mud was slightly over 2 mins. 


209 


16 



Colloids in Cane and Beet Sugar Manufacture.' 

By H. S. PAINS. M. 8. BADOLLST, and J. C. KSANE, 
Carbohydrate Laboratory. Bureau of Chemistry. Washington. D. C 

{Continued from 'page 152») 


Composition of Colloids. 

Tahle III gives data^ on the composition of total colloid separated from 
yVrious beet sugar factory liquors by dialysis in an investigation prior to use of 
ultra-filtration. Furfural-producing substances were calculated as ^*araban”; 
determination of galaotau was made by the muoic acid method, which yields only 
approximate values. 

Tahle IIL 


Ababan and Galactan Contents of Total Colloids fhom Beet Pboducts. 


Evaporator thick-juice 
Evaporator thick-juice 
Blow-up thick-juice 
Cold sacoharate juice* . 
Cold saccharate juice 
Cold saccharate juice 
Cold saccharate juice 
Cold saccharate juice 
Cold saccharate juice 
Hot sacoharate juice* 


Araban, 

Galactan, 

Per cent 

Per cent. 

19*6 

.... 2*0 

19*9 

«... 2*5 

22*7 

1*1 

64*0 

.... 2*8 

32 4 

.... 0*6 

16*0 

.... Lost 

12*9 

.... 1*6 

14*8 

1*0 

23*0 

1*6 

10*1 

.... XiOst 


Examination of 2'able III shows that a considerable proportion of the total 
colloid, and probably a higher production of the reversible fraction, consists of 
furfural*producing material. The amount of galactan present is. at most, 
exceedingly small and its presence may even be regarded as doubtful. 


Tahle IV represents data* pertaining to the composition of total colloids 
separated by dialysis from two samples of Stefieri beet molasses. 


Tahle IV. 

Composition of Colloids Separated from Steffen Bert Molasses 

Sample 1. Sample a, 

Per cent Per cent. 


Ash in sample.. . •••• — •••• 10*3 

CaO in ash of sample. — ...» 0.3 

Colloid in sample (por cent, on sucrose) .... 1*6 .... 2*4 

Ash in colloid .. •• .. 4*2 .... 6*6 

CaO in colloid ash.. .. 25*1 .... 33*2 

Colloidal Ca compounds (per cent, on total CaO) — •••• 69*8 

Araban (per cent, on colloid). 82*8 .... 21*8 

Nitrogen (per cent, in colloid) • • — .... 2*8 

Nitrogen (per cent in sample). — ..«• 1*3 

Colloidal nitrogen compounds (per cent, on 

total nitrogen) .. .. .. •• .... — •••• 26 


1 Paper (here slhj'htly abridged) presented before the Division of Sugar Chemistry, 
American Chemical Society, at the 68th Meeting of the American Chemical Society. Sep¬ 
tember stb to 13th. 1934. (Already briefiy abstracted 18J., 1924. 598.) 

* Saccharate prepared by the Steffen molasses desugariaation process. 

* These data ^ere obtained by V. Biboeneb, of this laboratory, to whom acknowledg¬ 
ment is made. 
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Data in Table 1V regarding distribution of calcium compounds in beet molasses 
show that the largest proportion is in colloidal form.^ This conclusion, however, 
is subject to the reservation that moleoularly dispersed calcium compounds may 
have been retained in the colloid mass by adsorption. 

In Table V are shown data regarding per cent, furfural-yielding substances 
(calculated as araban) in various beet sugar factory products. 


Table F. 


Ababan Content of Total Colloids from Beet Products 


Sample 

Diffusion juice — 

1 . 

2 . 

3. 

Evaporator thick-juice 
Cold saocharate— 

1 *. 

2 . 

3. 


Araban, Per cent 


6-6 

1-6 

6*2 

23*7 

28*8 

24*9 

23*7 


Hot sacoharate— 

!♦. 

2 . 

3. 

Sacoharate milk— 

1*. 

2 . 

3. 


26*9 
18*7 
8 8 


28*3 

30*6 

24*8 


lu auotlier series of experiments the per cent, of araban in total colloids varied 
from 20*7 to 36'3 (7 samples) in saccharate milk and from 12*6 to 27*0 (9 samples) 
in thick-juice. The foregoing data show that the proportion of total colloids 
represented by araban is of the same approximate order of magnitude (usually 15 
to 35 per cent.) in evaporator thick-juice, cold and hot saccharate, and saccharate 
milk, and is considerably larger then in the case of diffusion juice. Considering 
that furfural-yielding material is in general of typical emulsoid character, this 
indicates that double carbonation removes a considerably greater proportion of 
** suspensoids” than of emulsoids. By ** suspensoids’’ is meant, strictly speaking, 
colloids of less highly solvated character than typical emulsoids, but not of purely 
suspensoid type. Generally speaking, typical emulsoids tend to remain largely 
uneliminated in cane and beet sugar manufacturing process. In Table lit is seen 
that the reversible fraction in beet molasses amounts to as much as half of the 
total colloids. The various samples compared were not all obtained during the 
same period or from the same factory; hence, rigorous comparison cannot be made 
in the respect mentioned above. 

In a previous unpublished investigation^ a typical emulsoid of gum-like 
character was isolated from be«3t molasses after rigorous dial 3 rBis. This material, 
after purifying treatment, still coutiiined 1*4 per cent, ash; it was optically-active 
and the apparent [fle]*D was — 28*7®. After being hydrolysed by acid the apparent 

1 Cf. in this connexion, eg., Luk^Janov, JDetU Zuckerind.^ 1914, 89. 610, in the literature 
relative to influence of calcium compounds on tlie visoosity'^of beet sugar liquors. 

^ Steffen molasses desugarization process 

* Paine and Walton, ** A Study of Beet Gum : Separation from Cane Molasses presented 
before the Section of Sugar Chemistry and Technology at the Slst Meeting of the American 
Ohemlcal Society, Rochester, N.Y., April aoth to SSth, 1021 i.R./., 1921, 626. 
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[a]‘D was + 57*5^. This material possibly represents a stage in the degradation^ 
(under influence of alkaline conditions of the factory process) of gum originally 
derived from beets. 

Cataphoebsis. 

Table IV gives the results of ultramicroscopic oataphoresis measurements. 

The colloidal particles had a negative charge (agreeing with many water 
dispersions). The raw cane sugar samples wei e examined in a 26 grms. per 100 c.c* 
solution; while the beet molasses samples were diluted for examination to a 
solution containing 0*6 per cent, solids. Measurements in the case of molasses 
were rendered difficult at even moderate concentrations owing to the relatively 
hij;h concentration of electrolytes. The most suitable conditions for cataphoresis 
measttrements in the case of cane and beet products are being further investigated 
and the data in Table VI are presented merely by way of preliminary interest. 

Tab/t 17. 

Ultuamicroscopic Cataphoresis Measurements, 

Velocity of Particles Velocity cf Particles 


Material. (“ pei sec Material (fi per sec 

Raw Cane Sugai per volt-cm). Beet Molasses. per volt-em) 

1 . 0-32 I . . 3-09 

2 . 0-44 2 .... 2*91 

3 . 0-49 3 . 2-63 

4 .... ... 0*64 6 . 2 88 


SuEFAOE Tension and Foaming. 

Table VII shows the depressing effect on of a pure sucrose solution of various 
proportions of reversible colloid from beet molasses. 

Table VIL 

Relation between Colloid Concentration and Surface Tension. 


Sucrose Concentration, 

Per cent. Solids by Weight. 

21*1 

(Temperature, 20* C )* 

Colloid Concentration, 

Qnns. per 75 c c. 

0*000 

ff 

Dynes per cm. 
76*0 

21*1 

0 046 

73*8 

21*1 

0 090 

80*6 

21*1 

0136 

69-9 

21*1 

0*180 

68*8 

211 

0*226 

66*4 


If the data of Table VII are displayed graphically, the pronounced effect 
of initial small additions of emulsoid is distinctly apparent. The variation 
in form of the o-^concentration curve for emulsoids iuom various sugar factory 
products and the influence on a of organic and inorganic salts present therein must 
be determined before any conclusion can be reached regarding the value of surface 
tension measui emeuts as a practical factory operating criterion. The form of the 
<r-concentration curve for the water-reversible fraction may vary with the quali¬ 
tative character of the latter; and, if such should prove to be the case, this would 
constitute a most sensitive criterion for changes in composition of this important 
fraction. The existence of minima in the curve may be of considerable significance. 2 
In connexion with further investigation of surface tension phenomena the 
foaming of syrups prepared from various samples of granulated sugar was studied. 
The following simple test was formulated: To 60 grms. of sugar in a 200-c.o. 
beaker, tall type, 26 o.o. of water were added and the solution boated gradually at 

^ 1 O’Sullivan, Proo. Chm. 8oc., 1889, 8 , itftf , 1891, 7, i^; 1899, IS, 166. 

> Du NOCr, Scienee, 1994, S9, 680. 
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a tmiform rate to 117*8°0. (244® F.). The time periods required to reach the first 
boiling point, and 117*8®0. were 3*5 to 4mins, and 8 to 9 mins., respectively. 
After solution of the sugar the beaker was marked at the liquid level, and upon 
reaching the boiling point when foaming commenced a mark was made on the 
beaker at the level of maximum foaming. The data obtained are expressed in 
Table VIII in teims of volume. 

Corresponding measurements of <r showed that the values of a were in inverse 
order to the volumes at the two boiling points shown in Table VIII. Foaming is 
due to emulsoid depression of the surface tension, and resulting formation of a 
gas-(air)-in-liquid dispersion. The colloid exerts a stabilizing influence on this 
air-in-liquid emulsion. (See in this connexion the well-known stabilizing 
influence of emulsoids on liquid-in-liquid emulsions.) The behaviour of the 
colloid in the sugar is quite similar to the familiar action of saponins. 

Table VIIL 


Foamikg Experiments. 


Sugars. 

Volume before 
Boiling, 
c c 

Volume at first 
Boiling Point. 

C 0. 

Volume at 
Boiling Point 
117 8® C. (344* r ) 
C 0. 

11 

60 

160 

98 

12 

.. . 60 

172 

104 

13 

60 

193 

116 

14 

60 

70 

85 

15 

.... 60 

70 

76 

16 

60 

85 

90 


Probably the amount of air retained in the interstices between crystals is 
greater in a mass of small sucrose crystals than in an equal mass of larger sucrose 
crystals, thereby making the volume of air immediately available for dispersion 
greater in the former case than in the latter. The value of <r, as influenced by the 
colloid present and not the size of sucrose crystal, is the determining factor, 
however. This is shown by the fact that the relation in foaming volumes of 
Sugars 13 and 14 remained unchanged when only the portion of the former larger 
than 30 standard mesh and the portion of the latter smaller than 50 standard mesh 
were used. 

Foaming, involving the depressing influence of emulsoids on o', is characteristic 
of VHriouH stages of cane and beet sugar factory piocedure. In the operation of 
pioducing cane syrup by open-pan boiling and skimming of cane juice (also in 
the use of brush pans as practised in Louisiana), unconscious advantage is taken 
of the principle that as a result of surface adsorption colloids which depress surface 
tension are present in greater concentration in the surface layer of a liquid than 
in the remaining portion. By frequently skimming off the surface layer and foamy 
a considerable proportion of the emulsoids present may be removed as a result of 
progressive displacement of the adsorption equilibrium. In a test in which a solution 
of Sugar 11 {Table Vlll) was boiled, the values of a (at 26 per cent, constant 
sucrose concentration) before and after skimming were 66*2 and 73 5 dynes per 
centimetre, respectively. When a solution of Sugar 14 {Table F/i/), which 
exhibited practically no foaming, was boiled the values of a before and after 
skimming were 74*0 and 74*1—i. e., constant values characteristic of pure sucrose 
solutions. > 

Conclusions. 

As an important deduction from all the foregoing, it is concluded that the 
mooted question of influence of cane and beet pigments upon the production of 
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o£f-ooloar granulated sugar resulting fiom various factory processes may be 
accurately investigated by separating the pigments and other colloids from typical 
samples of the sugar produced, and then reasoning a posteriori to the initial 
stages of the factoiy procedure, instead of depending solely upon a priori 
reasoning based upon the pigments present in cane and beet juices. Since, so far 
as the sugar itself is concerned, one is not interested in pigments which are either 
previously eliminated or do not contaminate the sugar crystals, some useless 
labour may thus be avoided and practical results arrived at more quickly. A 
research of this character is now in progress and the results will be reported in 
the near future. 

S It is helpful, in considering the effect of colloids on sugar manufacture, to 
keep in mind that this consists essentially in (Jf) influence on viscosity and sur¬ 
face tension of factory liquors, and (^) influence on quality of sugar, although 
the direct manifestations maybe many and varied, e.g., slow boiling, delayed 
crystallization, foaming, poor filtration, reduced sugar yield, off-colour sugar, etc. 

The results reported in the present paper are to be regarded as a preliminary 
testing of the tools of colloid research as applied to sugar manufacture. The 
writers plan to also test other criteria, as well as to extend the studies already 
indicated, and have confidence that the present status of colloid chemistry makes 
it possible to secure constructive data of practical importance to the sugar 
industry. In addition to those already mentioned, the following studies aie in¬ 
volved: determination of isoelectric point; influence of various cane and beet 
colloids on viscosity of sucrose solutions within certain limits of {a) sucrose con¬ 
centration, (6) temperature, and (c) ratio of colloid to suciose; effects produced 
by varying degree of solvation of emulsoids. 


Patterson’s ^^German-English Dictionary for Chemists” although still in its fiist 
edition has reached its fifth printing (with addenda). This dictionary is an almost 
indispensable aid to the English-reading chemist who peruses German literature. It 
has been compiled with remarkable care and thoroughness, and differs from a number of 
similar works in the first place by being reliable, comprehensive and up-to-date, and 
in the second by including a useful general vocabulary. 

According to a Department of Overseas Trade report from Chile, the Compania 
Industrial y Azucarera de Tacna, formed some years ago with the object of developing 
the cane sugar industry and making Chile independent of Peru, from whom she imports 
annually some 90,000 tons of sugar, has made little progress, and up to the present time 
produces barely sufficient sugar to supply the needs of the town of Tacna. Irrigation 
works are being gradually carried out, opening up large areas to cultivation, but 
development remains almost stationary. Various commissions have studied the 
establishment of the beet sugar industry, and have come to the conclusion that a subsidy 
will be necessary during the first 16 years, representing a tax of 30 centavos per annum 
per head of population. There seems little likelihood of the Government finding this 
money for some years to come._ 

Since the Honolulu Iron Works Company (for five decades a Hawaiian corporation 
doing busineel in the Hawaiian Islands) decided in 1905 to open a purchasing and 
engineering office in New York, the business has developed with big strides Orders for 
much reconstruction work and for the erection and equipment of new sugar factories soon 
flowed in from Porto ^co, Cuba, Mexico and other countries, and now at times the New 
York office staff (designing, purchasing and accounting) reaches as high as 100 persons. 
The year 1924 was a particularly busy one for this Eastern Division, as the New York 
branch is termed. One notable achievement was the obtaining of a contract to build a 
large sugar refinery in Tokio, and another to move a big beet sugar factory from 
OajffiQtmia to Montana for the Holly Sugar Company. In this last case all the factory 
bail#|^ will be new and will be built to the drawing and speeifications of the Honolulu 
Iron w^sks Oomp*\ny, who are also acting in an adi^ory capacity to solve the engineer* 
ing problems in connexion with this factory. 
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Correspondence, 


CAMS DISBASS OONTBOI.. 

To THH Editoh, ‘‘The Intbenational Suoah Journal.** 

Sib, —The letter by Dr. W. E. Cross on page 27 of The International Stigar 
Journal for January, 1925, has just been brought to my attention. 

The paper by myself, which he criticizes, was presented at a meeting of the 
Pan Pacific Union in Honolulu, the main thesis of which was that the promiscuous 
importation of seed cuttings of sugar cane, especially from Oriental cane 
countries, was a menace to the sugar industry of countries of the Western 
Hemisphere because of the possibilities of introducing new cane diseases and 
injurious insects. If Dr. Cross does not agree with this thesis he is twenty years 
behind the times. 

In the course of our development of this thesis mosaic disease was cited as an 
example of injury resulting from the spread of a new disease. No statement was 
made nor inferred concerning Dr. Cross, or any other individual, as introducing 
mosaic disease into the Argentine or any other cane country. Apparently, 
however. Dr. Cross is suspiciously sensitive on the point of who introduced 
mosaic disease into the Argentine and West Indian countries. Since Dr. Cross 
has brought himself into prominence in this connexion, the following statements 
may be of interest from page 4 of U.S. Department of Agriculture, Bulletin 829, 
by E. W. Brandbs : 

**At Santiago de las Vegas it (mosaic disease) was found on plants recently 

imported from Louisiana and Tucuman, Argentina. The latter plants had come 

originally from Java.” 

Also : 

** Infected cuttings have been received in both Porto Rico and Cuba from 

Tucuman, Argentina.** 

To those who may not know Dr. Cross, he has something to do with an 
Experiment Station at Tucuman and in view of the heat shown by Dr. Cross on 
this question we infer that perhaps he was the guilty party in distributing these 
diseased plants in the West Indies. Since Dr. Cross feels so heated about the 
question we are quite ready to agree that it is possible that mosaic disease in the 
Western Hemisphere did not entirely emanate from Tucuman, but there is 
considerable definite evidence that diseased cuttings were promiscuously shipped 
from Tucuman. 

I also read with amusement about my facile pen which filled two pages of 
The International Sugar Journal^ while Dr. Cross, with even greater facility, 
covers six pages of the same journal, with what seems to us to be an argument 
without definite aim or objective except to clear himself of a charge which was 
not brought against him. 

Finally, as a matter of common interest to the sugar industries of countries 
of the Western Hemisphere, forgetting for the time these differences between 
individuals, the selection, inspection and quarantine of cane cuttings for impor¬ 
tations from one country to another is very important to prevent the introducing 
of new cane diseases and injurious insects. Dr. Cross, as he states, possibly 
cannot be expected to be familiar with all the cane diseases of Oriental countries, 
but it would be expected that he would be acquainted with the need for selection 
of disease-free cuttings in the country of origin, and inspection and quarantine of 
new cane plants in the country into which they aro to be introduced; such 
procedures have been well established by progressive experiment stations for at 
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least fifteen years or more. It is much easier and cheaper to prevent the 
introduction of these things than to combat them once they have obtained a 
foothold ; in other words, such semi-informed individuals as Dr. Oboss can do a 
great deal of harm and cause serious financial losses to innocent cane planters by 
lack of knowledge of the essential measures to prevent the introduction of new 
cane diseases and insects. 

May I ask that this letter be given space equally as prominent as that given 
to the diatribe by Dr. Cbosb ? 

Sincerely yours, 

H. Athbbton Lbb, 

4 Pathologist, Experiment Station, 

Hawaiian Sugar Planters’ Association. 


Publications Received. 


Fuel for Motor Transport: Third Memorandum: Power Alcohol from 
Tuber and Boot Crops in Great Britain. Department of Scientific 
and Industrial Eesearch ; Fuel Besearch Board. (H. M. Stationery 
Office, Adastral House, Kingsway, London, W.O. 2.) 1925. Price : 

9d. net. 

This Memorandum, prepared by Sir Pkedeuiok L. Nathak, deals in detail 
with the possibilities of using potatoes, and mangolds and Jerusalem artichokes 
as raw material for the production of power alcohol in this country, a considerable 
amount of experimental and statistical data being presented. It appeals to be 
very unlikely that potatoes could be grown at a price making it possible to obtain 
alcohol from them for use as an alternative fuel to petrol at anything approaching 
its present price. Stated briefly, 1 ton of potatoes produces 20 galls, of 96 per cent, 
alcohol, so that every £1 it costs to grow a ton of potatoes is equivalent to Is. on 
a gallon of alcohol for raw material. Mangolds are easier to grow, and their 
carbohydrates are in the form of sugar, but this plant is very susceptible to frost, 
so that it cannot be grown in the North of England or in Scotland. One ton of 
this crop makes about 8 galls, of 95 per cent, alcohol so that every £1 it costs to 
grow a ton is equivalent to about 28. 8d. on a gallon of alcohol for raw material. 
But, whereas in Great Britain the yield per acre in the case of potatoes is only 
}*7 tons, in that of mangolds it is 19 tons ; and if potatoes are used the cost per 
gallon for raw material would be 7s., and if mangolds about Ss. 9d. Jerusalem 
artichokes will grow in almost any soil, so long as it is well drained and yields 
10-12 tons per acre, giving 15-25 gallons of 95 per cent, alcohol pei ton of lakers. 
Cost figures are not given for the production of alcohol from this crop. A pure 
resistant cellulose to the amount of about ^ ton per acre, could be made from 
artichoke stalks, which material would be very suitable for certain purposes. 
This work is being continued. 


Final Beport on the Departmental Committee on the Use of Preservatives 
and Colouring Matters in Food. Ministry of Health. (H. M. 
Stationery Office, Adastral House, Kingsway, W.C. 2.) 1924. Price : 
Is. fid. 

This is the full report on the use of preseiwatives and colouring matters in 
food, a summary of which has been ^ven in a paper noticed lastmonth.^ It deals 
with questions as : the effect of various preservatives on the consumer ; bow far 
they QpXL be dispensed with ; colouring matters; and 8 ummai 7 of conclusions 
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Publications Received. 


aad recommendations ; whilst in the appendices inter alia are found information 
on the laws and regulations in different countries with references to the use of 
preservatives and colouring matters in foods. 

Oil Testers. (Sir W. H Bailey & Oo., Ltd., Albion Works, Salford, ManoheNter.) 

1926. Price : Is., post free. 

All large users of machinery should be in possession of apparatus by which the value 
of the lubrication oil they use may be estimated seeing that the purchase of inferior oil 
means loss of money Oil Testing Machines are described and illustrated in the pages of 
the booklet, these enabling the nature and quality of oils to be appraised for any particular 
purpose in view. Several of them are of the well-known Thurston type, which determines 
the co-efficient of friction, and also gives indications regarding the lubricating quality, 
the liability of the oil to gum, its durability, and like values. Other apparatus shown 
here are Redwood’s Viscometer, Abel’s flash point tester, and Sir W. H. Bailey’s pendulum 
test Bailey’s Oil Testers are used by the Biitish Admiralty, the Grown Agents for the 
Colonies, by railways and public corporations, as well as by a great number of well-known 
firms 


The Chemical Engineering and Chemical Catalogue. (Leonard Hill, 
173. Fleet Street, London, E.C. 4.) Edited by D. M. Newitt, Ph.D., 
B.Sc., A.R.O.S. 1925. Price: £1 Is. Od. 

This is a catalogue of heavy and fine chemical raw materials machinery, plant 
and equipment (compiled somewhat on the lines of the American publication 
The Chemical Engineering Catalog), desciibed as being “ standardized,” condensed 
and cross-indexed. It gives by no means a general list of firms cateiijg for the 
chemical industry, and under the heading of sugar making and refining machinery 
it is noticeable that several of the leading firms are conspicuous by their absence. 
The work is well arranged and carefully indexed, and it is hoped that future 
editions may include a more representative number of firms. 

A New Principle in Filtration. (The Stream-Line Filter Co., Iitd., 
64, Victoria Street, Westminster, S.W. 1.) 1925. 

This pamphlet explains the principle of the Hele-Sbaw apparatus, and describes 
alaboratory filter, which is claimed to be a “quantitative instrument for analytical 
research of industrial materials,” the pressure on the pack being adjustable to a 
fine degree. In this instrument it is notable that, contrary to the original type, 
the outer surface of the pack is exposed to view, so that the liquid leaving after 
filtration is exposed, and the flow can be watched. After filtiation, the solids 
collected can be removed without disturbing the pack. 

A Guide to the User of Tax-free Alcohol. (David Berg Industrial Alcohol 
Company, Philadelphia, Pa., TJ.S.A.) 1926. 

This booklet collects the formulae authoiized by the Bureau of Internal 
Revenue, U.S.A., to date, of denatuied alcohol, suitable for different industiial 
purposes. 

Prospectus and Syllabus of Instruction of the College of Agriculture, 
Mauritius. 1924-25. (College of Agriculture, Mauritius) 1925. 

Particulars regarding the Staff (including Dr. Tbmpany as Principal, and 
Mr. L. Baissao as Sugar Technologist), fees, regulations, and details of the courses 
aie given here. The syllabus headed “Sugar Technology ” relating to manu¬ 
facture, and chemical control, is a comprehensive one. Those relating to agronomy, 
pure and agricultural chemistry, physics, botany and mycology, zoology and 
entomology, etc., are likewise very complete, and it is evident that the student 
who will have qualified as a sugar technologist after having followed the lectures 
and practical work specified, and will have passed the examinations, will be a 
very thoroughly trained man. 
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Brevities. 


The American Hoist and Herrick Company, of St. Paul, IJ.S.A., have a new General 
Catalogue and a new Locomotive Crane Catalogue ready for distribution to all those 
interested. 


Messrs. Watson, Laidlaw & Co., Ltd , of Glasgow, have secured the order to supply 
the new Ipswich beet sugar factory with a battery of electrically-driven centrifugals, as 
well as an installation of water-driven centrifugal machines and pumps. 

Arthur H. Littls, Inc., have developed a new vapour phase petroleum **cracking’* 
process, which yields a motor spiiit possessing remarkable propeiiies as an anti-knock 
motor fuel.* A large volume of gas, from which various alcohols (isopropyl, butyl, amyl, 
hexyl, etc.) can be obtained, is also produced. 

N IVo recent patents deal with “edge filters,” that is, filters on the principle of the 
Hele-Shaw stream-line apparatus recently described.^ One of these, taken out in the 
name of E. A Forsbero,® introduced improvements for facilitating the removal of solid 
matter from the cores of such filters, such devices claiming to obviate the tendency to 
destroy the edges of the thin sheets of filtering material. 

In the course of their recent paper on colloids^ H. S Paine, M. S Badollet, and 
J. C. Keane, stated ultra-filtration to be an excellent procedure in connexion with the 
preparation of purified sucrose for laboratory investigation. Removal of colloid 
contamination is thus readily efiected, and solutions of high density which are brilliantly 
clear are thus obtained. 


During 1924 about 200 acres in Scotland^ were put under cultivation for sugar beets, 
but these trials were not as favourable as was expected, the conclusion drawn being that 
more knowledge and more experience in methods of cultivation were necessary before the 
enterprise can be considered ready to be handled commercially. Haddington, Fife, 
Forfar, and Moray gave the most encouraging } ields, averaging over 7 tons of roots per 
acre with a sucrose content of 15*6 per cent. 

A long-felt want amongst chemists is an accurate and speedy method of determining 
sodium (other than as a soluble salt, e.g., the sulphate). A. Kling and A. Lasbieur<^ now 
report very favourably on the Blancheti^re process,^ which consists in precipitating the 
triple acetate of sodium, magnesium and uranium, a compound forming in beautiful 
crystals, only slightly soluble in excess of the precipitating reagent. Quite convincing 
results demonstrating the reliability of the method under ordinary conditions are published 
by the two authors named (who are on the staff of the Paris Municipal Laboratory). 

In the course of a paper on the Benson Boiler read before the Institution of Chemical 
Engineers,^ Mr. David Brownlie, M.I.Mech E., said that undoubtedly the most 
remarkable of all these new developments is the conversion of water on a practical scale 
into steam under the actual critical conditions of 3200 lb. per in. pressure and 
approximately 706® F. (376® 0 ) dry saturated steam, as represented by the work of Marx 
Benson. If this method is proved to be a commercial proposition, then it signifies a 
revolution in the whole science of steam power generation, enabling something like 30-35 
per cent, thermal efficiency to be obtained from the raw coal to the switch-board instead 
of, as at present, about 20 per cent, for a few of the latest super-power stations, 14-17 per 
cent, for ordinary hlgh-oUas stations, 10-20 per cent, for the best type of large reciprocating 
steam engine, 7-8 per cent, for the ordinary industrial condensing steam engine, and 4-5 
per cent, for the st^m locomotive. What has prevented the extended use of very high 
pressure has been constructional troubles, ohiefiy because of ebullition caused by latent 
heat absorption, the main difficulty being that of building a boiler, but also, to a lesser 
extent, steam pipes, and an engine or turbine that will stand the pressure. But Benson 
hM now solved the problem by the simple and ingenious method of going right up to the 
critical conditions of pressure and temperature, and converting water into steam at the 
same volume, and therefore without the absorption of any latent heat, with no ebullition 
or “ boiling’’ so that the coil generator is not a “boiler” at all. 


I Industrial and Engineering Chemistry {Neuis Edition), 192.^, 8, No, 4, 7. 

^1.8J., 1028, m. *Unlted Kingdom Patents, 226, 274; 226, 276; 226, 277; 226, 278; and 226, 470. 

e n,8J., 1925, 147. f^The Qlaegow Berald, MAvoh 0th, 1025. 

e Bull 8oo. Chim., 1923, 807. ^ Chimie et InduetHe, Dec, 1024. «See also I A1924, 442. 
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Review of Current Technical Literature.' 


Dxstributiok of Sugar to thb Planter in iue P I. in Exchange for Oane * Herbert 
Walker St^ar N$my 1924 * 5, No 11 , 627-630 

Practically all sohemes for estimating th» weight of sugar to be allotted to each 
farmer in exchange for the quantity and quality of his cane delivered are based on weight 
of oane and polarization and purity of crusher juice, using a more or less complicated 
factor or series of factors to airive at an assumed weight of sucrose and gravity purity for 
the syrup, the percentage of raw sugai obtainable being then calculated by the bj m 
formula, using for $ and m either the weekly or periodical averages But the total calou- 
lated sugar never checks absolutely with that actually obtained, as the result of unknown 
losses, analytical errors, and lanable factory efficiency , so that the calculated and obtained 
values must be corrected for by the use of a factor correlating them It is pointed out 
heie that for estimating the boiling house recovery for calculating this distribution, the 
BJ m foimula without some modification is not a fair basis Assume a factory grinding 
up to lull capacity with syrup of 88® gravity purity producing a final molasses of 88* 
gravity purity, the calculated Bjm boiling house recovery being 93 11 percent Let 
the average sjrup purity drop to 80®, when the calculated recover), still based on 38® 
punty molasses, would be 86 03 Bnt this could not be obtained in practice since the 
additional non-suciose introduced with the 80® purity syrup would more than double the 
amount of molasses produced Figures doiived from actual experience indicate that a 
drop in syrup punty from 88 to 80® would increase the final molasses purity from 38 to 
about 42® The boiling house recovery would then be 83 46 instead of 86 03 per cent, 
from which it is evident that for distribution of sugars the bj m formula holds good only 
at an infinitely large boiling house capacity I^ortunately sudden drops of average 
purities as great as the above seldom occur, but the influence of any individual lot of cane 
of low purity makes itself felt in overtaxing the boiling-house and lowering the general 
recovery It is therefore unfair to planters sending in high punt) cane to distxibiite the 
full BJ m recovery to those delivering low purity cane An equitable means of penaliz¬ 
ing low purities would be to base the assumed purity of final molasses resulting from each 
lot of cane on a sliding scale depending on the purity of the crusher juice, the following 
empirical relationship based on average conditions being suggested —Assume that an 88® 
purity juice will yield 38® purity molasses and each increase or decrease of two points in 
juice purity will lower or raise the waste molasses purity by one point 

Punty Crusher June , 92 90 88 86 84 82 80 78 etc 

Assumed Punty Molisses 36 37 38 39 40 41 42 43 etc 

With sugar purities of 97 6®, the calculated boiling house recoveries at different juice 
purities would, at average puiities, differ only slightly from present calculations, but 
would fall off rapidly with decreasing juice punties, reaching 0 at 54® juice punty, the 
following comparison showing the extent of variation 

Punty Juice . 92 88 84 80 70 60 54 

df J Recovery, 38® Molasses 96 18 93 11 89 74 86 03 74 91 60 08 48 55 

S J M Recovery, Variable 

Molasses.—96 50 93 11 88 82 83 45 63 44 28 57 0 

Difference . . . + 0 32 0 —0 92 -2 68 -11 47 —31 51 —48 65 

A table based on the above is simple to prepare and gives a smooth curve of premiums 
and penalties without any abrupt changes. Therefore the following is a fair and easily 
denved method of distributing sugar From bj m yields, taking 97 5 b and a vanable m, 
prepare a table of boiling house recoveries at \arying purities of j The factor for con¬ 
verting from polarization of crusher juice to sucrose extracted percent cane is immaterial, 
since it has to be corrected for anyway 'I o obtain the weight of sugar due to each planter, 
multiply the polarization of crusher juice by the yield corresponding to its punty, then 
by the weight of oane Oorreot as usual each week by multiplying individual distnbu- 
tion by the factor correlating the total sugar produced and the total sugar calculated 

' This Review is copyright, and no pait of it may be reproduced without pei mission — 
Editoi, ISJ 

A See also / >9 J, 1931, 623 , 1923, 46, 47, 77, 438, 1933, 213 , 1924, 618 
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Oompakativb Costs of Cans Sugar Productioji. Carlos L, Locsin, Sugar 
IVSSy 6, No. Sy 105. 

Data compiled from statements issued by the U. S Tariff Commission have been 
arranged by Mr. Locbin in the following way, and give fuller details than have previously 
been reported in these columns.^ 

Cuba Hawaii Porto Rico Louisiana 

1929. 1922. 1922. 1922-23. 



Cents 


Cent! 


Cents 


Cents 

Pesos 


Gold 

Pesos 

Gold 

Pesos 

Gold 

Pesos 

Gold 


r 

per 

Picul. 


per 

Picul. 


per 

Picul 


per 

Picul. 

Gostof cane .. 
Manufacturing 
Ikpenses 

1.1583 . 

. 3.23 .. 

2.6362 

. 7.36 .. 

, 2.93S6 . 

. 8.18 . 

. 3.5314 . 

. 9.85 

0.2768 . 

. 0.77 .. 

0.3633 

. 0.99.. 

0.3fi76 . 

, 1.00 . 

. 0.7656 . 

.. 2.13 

Repairs and 








0.95 

maintenance 

0.1386 . 

. 0.39 .. 

0.0972 

. 0*27 .. 

0.1860 . 

. 0.62 . 

. 0.3418 . 

Administration 
and general.. 

Fixed 

0.1696 . 

. 0.47 .. 

0.3112 

. 0.87 .. 

. 0.2266 . 

. 0.63 . 

. 0.1764 . 

.. 0.49 

charges (a) .. 

0.2736 

. 0.76 .. 

0.5867 

. 1.63 .. 

0.3046 .. 

. 0 85 . 

. 0.3166 . 

. 0.88 

Interest paid (6) 
Interest at 6 

0.1496 . 

. 0.42 .. 

0.0409 

. 0.14 .. 

, 0.1047 . 

. 0.29 . 

. 0.1731 

.. 0.48 

on investment 

0*3440 

. 0.96 .. 

0.5060 

. 1.41 . 

. 0.3233 . 

. 0.90 . 

. 0.2199 

.. 0.61 

Total f.o.b. mill 

2.5096 . 

7.00 .. 

4 6305 

. 12.66 . 

. 4.4360 . 

. 12.37 . 

6.6247 

.. 15 39 

Less credit (e) 
for receipts .. 

0.0191 . 

.. 0.05 .. 

0 0110 

. 0 03 . 

. 0 0623 . 

. 0.17 . 

. 0.1731 

.. 0.48 

Net f.o.b. mill 

2.4904 . 

,. 6.96 .. 

4 6196 

. 12.63 . 

. 4 3727 . 

. 12 20 . 

. 5 3516 

.. 14.91 

Marketing costs 

0 2266 , 

0.63 .. 

0.4734 

. 1.32 . 

. 0.2621 . 

. 0 73 . 

. 0.1204 

.. 0.34 

MbTAL c.i f. 









N.Y.,or Frisco 

2.7169 . 

. 7.68 .. 

4.9929 

. 13.95 . 

. 4.6348 . 

. 12.93 . 

. 6.4720 

.. 16.25 


Cuban tariff .. 1.7648 .. 4.92 


Total Cuban cost 

duty paid, N.Y. 4.4817 ., 12.60 


The Beet Sugar Industry in England : Its History and Problems. Geoffrey 
Fairrie. The Chetntcal Trade Jouiml, 1925y 76y 101. ^ 

Attempts made to produce beet sugar in this country previous to the initiation of the 
industry are reviewed shortly; certain agricultural aud manufacturing difficulties aie 
mentioned; and carbonatation with sulphitation as a process of making white sugar is 
denounced as defective. ** To-day, the white beet sugar which is imported from the 
Continent comes from refineries equipped with bone charcoal filtration plants .... 
By the use of animal charcoal, the sugar refiner is able to produce from the raw material, 
whether it he of beet or cane origin, white refined sugar of 99*99 per cent pure sucrose 
content .... The use of decolorizing carbon of vegetable origin is superior to the 
sulphur dioxide bleaching process, but inferior to the use of animal charcoal .... 
Bo fur as the writer is aware none of the beet factories constructed or planned in the United 
Kingdom has a bone charcoal filtration plant . . . . ” 


» l.SJ., 1934, 3. 

(а) Includes only money actually paid out on loans, bonded indebtedness, and cumulative 

prefen*ed stock, if any Rent has also been included only where money has been actually 
paid out. * ' 

(б) Interest actus My paid on borrowed capital. 

(c) Proceeds from by-products. 
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DiTsaMiNATiox OP THB Dbmsity, Haudnb8s, BTC., OP Kbfinbd Suoaks. T. Bouwetsck* 
Ceniralblatt fur die ZwkeMndualrie^ 1995^ 33, No J^, 98-99, 

In his book ** Der Zucker in Kussland und im Auslande*’ the author describes his 
**pondoscope,’* a simply constructed apparatus indicating dire tly the density of material 
of sugar with a fair degree of accuracy. He also gives an account of his tests with a 
miniature hydraulic press for measuring the hardness or resistance to crushing of such 


material, some of his results being summarized in the following table: ~ 

--Density-^ 

With Per cent Resistance 

Rapidity of 

Origin and 

Water 

J>eu8lty of 

to Crusiiing 

Solution In 

Colour of the Sugars 

at aoc 

Pine Sucrose 

lu kg 

Water, Min. 

Kussian lumps (white) .... 

1 265 

79*3 

66 

10| 

Dutch ,, ,, 

German ,, (yellowish). 

1*170 

74*0 

37 


1*070 

67-6 

22 

4 

Russian cubes (white) .. 

1*260 

78 9 

67 

11 

German ,, .. 

1 170 

74*0 

45 

44 

„ ,, (yellowish) . 

Austrian ,, ,, 

1*130 

71*4 

22 

4 

1 170 

74 0 

44 

6 

„ „ (white) .... 

Spanish ,, ,, 

1*120 

70*8 

30 

4 

1*140 

72*1 

34 

44 

Italian ,, ,, .. . 

French slabs ,, .... 

1 120 

70*8 

42 

44 

1*090 

68 9 

51 

8 


Bettnlrh’s Inteunal (Combustion Boilku. 0, Brunler, A. E, Alliott, and others. 

{A) The Chemical Tt'ade Journal^ 1925, 76, No 1963, 10-11, (B) Ibid , 1925, 

76, No 1970, 232-233, 

{A) In the combustion of oils and gases, heat efficiency values have been obtained 
which are not in accordance with accepted theory on the subject, such values indicating an 
efficiency over 100 per cent. Several theories have been propounded for the explanation 
of such anomalous results (such as the conversion of the electric vibrations produced by 
the flame into useful energy), but none appears to be generally acceptable. Thirty years 
ago the author’s father obtained an efficiency of 200 per cent, from paraffin in an engine 
working on the same principle as the Diesel, and from these experiments he was led to 
investigate the possibility of burning a flame in water. It was many years before he 
actually succeeded iii effecting complete combustion of fuel in contact with water, but 
later an apparatus was devised in which the flame burns quietly in the water contained in 
a generator body. Apparatus working on this principle is now in use on the industrial 
scale in some factories, e.g , for the evaporation of potash solutions, where, using tar oil 
of 9000 calories per kg., the evaporation was 18-20 kg. of water per kg. of oil, whereas 
theoretically the figure is 14*6. {B) At a joint meeting of the Institution of Chemical 

Engineers and of the Chemical Engineering Group of the Society of Chemical Industry, 
held on Feb. 11th Mr. A. E. Alliott (Chairman), said that in comparing the efficiency 
with that of a multiple effect, it looked as though the plain Brunler burner applied 
directly to the evaporation of a chemical would be somewhere of the order of the efficiency 
of an ordinary double effect, or possibly a little better, depending on circumstances. 
Whether the steam from that evaporation could bo actually applied to conducting a further 
evaporation, so making a double effect job of it, was a matter for experiment. Mr. H. 
GRirFiTHS, said he did not think the Brunler boiler would compare favourably, for 
straightforward evaporation, with a multiple effect plant It might be that it had a 
special value for a solution presenting special difficulties connected with heat transfer, 
but heat transfer was not everything Professor J. W. Hinculby said Brunler’s boiler 
was extremely ingenious, and he had been very much impressed with the claims made for 
it, but he would be very sceptical indeed, however, with regard to the 120 per cent, 
thermal efficiency. He had not even mentioned radiation Josses, which were often a 
considerable part of the losses in an ordinary boiler trial. He doubted Mr. Brunlor’s 
single-effect evaporator to be as efficient as a double-effect' or triple-effect evaporator. 
Mr. Bbunlbr, replying to the discussion, said the solution would be fed into the generator; 
the flame burning in the chemical solution evaporated the water of the solution, and the 


221 





April] 


The International Su^ar Journal. 


[1926. 


steam which was passing over to the steam reservoir passed to the engine, and drove the 
engine; or, if the solution were concentrated at low pressure, the steam was used for 
preheating another solution. Where chemical solutions containing salts bad to be 
crystallized, the burner was surrounded by a water jacket, through which cold water was 
passed, cooling the burner continuously. There was hardly any difference between the 
pressure in the steam reservoir and in the steam generator The temperature of the steam 
was 350*’C. Radiation losses had not been considered in arriving at the efficiency of 120 
per cent., but if these were taken into account, there would be a thermal efficiency even 
higher than 120 per cent. Doubt had been expressed by Professor Hinchlev as to the 
high efficiency obtained with the boiler in carrying out evaporations. He (Mr. Brunlbu) 
iktended to arrange a demonstration plant in London, and would invite Professor Htnohlet 
to catry out his own tests in order to convince himself that efficiencies higher than 100 per 
cent, were obtained. 


Official Examination oi? the “Rapid’* Beet Juice Extraction Process in the 
Caleb (a. d. Saalb) Factory, by the Institut f^r Zuckbk-Industrib. 
i4. Herzfeld. Vereim-Zextaehnft^ 1925, 1-SS. 

In an official test carried out by Prof. Dr. Hbkzfbld at the Calbe factory, the 
“Rapid” process was well approved, about 12,000 ztr. (about 600 tons) of roots being 
treated in only one apparatus in 24 hours, while giving a good extraction with a moderate 
draw*off. No actual sugar losses were observed to occur, since that amount of sugar 
which had not all passed into the juice (about 0*46 per cent, on the roots) was recovered 
in the pulp. Extraction proceeded in the several compartments of the apparatus as 
regularly and evenly as in a diffusion plant, though the time necessary was distinctly 
less, namely about 30 min., and no stoppages occurred. Scalding by the Bosse process 
gave juice free from coagulable substances, and did not lead to frothing. All the waste 
press-waters were led into the apparatus again during the trial for use again in the 
extraction, this being done without loss and without fermentation. Juices having a 
density of 14*5^ Brix wore obtained when working hot Although the juices were not 
properly treated in the strainers for the separation of their pulp content (this apparatus 
being out of order), yet the juices obtained after defecation and subsequently were easily 
worked, 2 per cent, of lime sufficing. 

Mechanism of Filtration E. A Alliott, E. C. Williams, and J, W. Hinckley. 
The Chemical Trade Journal, 1925, 76, No. 1968, 169-170. 

Mr Alliott in the course of a discussion on this subject at a recent meeting of the 
Institution of Chemical Engineers, liondon, said that it was difficult to get consistent 
results in filter-press work. Particles are never rigid, consisting of all sorts of conglom¬ 
erates with odd points and corners, so that when a little extra'pressure is applied some of 
these break off and impart extra consolidation. Assistants in experimental work had to 
be drilled into the knowledge of the fact that pressure had to be applied very gently. 
Sometimes the practical man is apt to sneer at mathematical formulae, but this is not 
altogether right. It helps to train one to realize how the various factors enter into the 
problem, and he would be glad of a formula which could be used with very little trouble. 
Prof. E. C. Williams, referring to Uatsohek’s view that the pressure of filtration does not 
affect the compactness of the cake, since the resultant pressure is the same in all directions, 
said he did not think that was quite the case ; because, apart from the general pressure on 
the cake, there was the pressure (if one ikes to call it so) or force tending to push the 
particles inwards due to the friction of the liquid pressing on the wall of the capillaries 
through which it fiowed. Since the capillaries were pointing in all directions, the 
influence on individual particles must also be in all directions amongst themselves, and ^ 
that, he considered, would tend to help the “jostling ” or movement of particles within 
the cakt which enabled them to take up a more stable ^sition of equilibrium. He 
believed that fie view he had put forward, of the particles being “jostled” in 
the filter-press, and so giten a gyratory or vibratory motion which enabled them to 
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take ap a more staple position, was perhaps a better explanation. Paof. J. W. 
Hinoklby (Ohairman) also remarked that it was extraordinarily difficult to obtain 
consistent results in filtration experiments. He likewise considered that Hatschek’s 
contention with regard to precipitates was not correct, although vacuum experi¬ 
ments would seem to support it. At the Imperial College, one of the experimental 
problems was to determine the laws of filtration of calcium carbonate precipitate, and 
washing, at different pressures. If it were filtered at 5 lb , and washed, there was a certain 
law as to the rate of filtration, but if the pressure of washing were increased to about 60 lb., 
the cake would break down. If one went back to the low pressures, it would be found 
that the previous law had gone, and that there was a different law entirely. But even 
that was not quite the same as if one filtered at 60 lb and washed at 5 lb. up to 60 lb. 
Thus, there was still room for doubt, and they must not run away with the notion that 
they had proved anything with regard to Hatschek’s law. 

Production op Dbcolorizino Carbon from Papbr Pulf Waste LmuoRS. 
R. H* McKee aud P. M. Horton. Chemical and Metallwgxcal Engxnceung^ 
m4, 32, 56-69. 

What the authors call a “new class of activated carbons” can be prepared from the 
black-ash residue left after calcining the liquors from the soda process of paper pulp 
manufacture, and extracting the residue with water, an alkaline char being left. Such 
carbons can be used for removing metals (e g., gold or silver) from solution; they are 
structurally identical with ordinary decolorizing carbons, into which they can be converted 
by acid treatment, then becoming suitable for use in sugar manufacture. But this 
change is held not to be one of mere neutralization, as the original properties cannot be 
restored by washing with alkali to render it alkaline to the same extent as previously. 
Only by treatment with alkali at 860° 0. can the original properties of the carbon be 
restored. This alkaline char remains suspended in water and acts like a colloid; at a 
definite pH (3*8) is fiocculates and settles rapidly. At this pll it becomes electrically 
neutral, loses its power of adsorbing metals, and becomes what the authors term an 
ordinary decolorizing carbon.” 

Tables rblatinoto the Influbncb of Juice Purity on thb Quantity of Molasses. 

G. H. Haldin. Sugar Newt, 19S4i 5, No. P, 460-462. 

Various tables have been developed from Noel Heerr’s $j m formula, these being as 
follows: I, values for the sucrose in commercial sugar, per cent, sucrose in syrup, for 
syrup purities from 60-92°, and molasses purities from 36-43°, purity of sugar remaining 
at 07 6°, these values being denoted by A. Table 11, sucrose in final molasses, per cent, 
sucrose in syrup, that is 100—A = B. Table III, sucrose in final molasses, per cent, 
sucrose in the commercial sugar, that is values of 100 B/A = C. Table IV, giving kg. 
of final molasses per ton of commercial sugar, that is, values of C X 10 X SsjSm =r D, in 
which St is sucrose per cent, commercial sugar=96*76 ; 8m sucrose per cent final molasses; 
and the final molasses has a Brix of 96°. Table V, giving U. S. gallons of final molasses 
per ton of commercial sugar, that is values of D/W, in which W = 6*6815 kilos per 
gallon. _ 

SouROBS OF Error involved in the Determination of Invert Sugar (Reducing 
Sugars). M. A. H. van den HouU P. A. Neeteson, and A. L. van 
Scherpenburg. Chcmitch Wtekblad^ 1924f 21, 578-582. 

Various sources of error in the modification of Fehling’s procens in which the reduced 
copper is determined by the iodide method are discussed, and supported by the results of 
experiments, these sources of error being : Reduction by the sucrose present; previous 
history of the fiasks employed ; the hydrogen-ion concentration of the distilled water 
used ; the time of cooling after boiling ; the amount of El added ; the time elapsing after 
acidification before titration; and the presence of foreign salts, all being some importance. 

J. P. 0. 
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UNITED STATES. 

Clarification op Sykufb (bspecially Rbfinbhy Ijiqiorb). Ernest J, Sweetland, of 
Montclair, New Jersey (assignor to United Filters Corporation, of New 
York, N. y., U.S.A. 1,610,809, October 7th, 1924. 

A process of continuous clarification, which may be practised by the employment of 
apparatus of a simple and inexpensive character, and at the same time will require a 
minimum amount of labour in handling is described. Impurities are caused to rise to the 
surface of the liquor, where they are subsequently removed, the clarified liquid being 
drawn off from beneath, all of which can be performed in uninterrupted manner. To 
^ect the upward raising of the impurities to the top of the liquor, compressed air is 
{mssfd thiough fabric or other suitable media possessing fines pores or minute interstices 

capuble of breaking up the air 
into a correspondingly large 
number of extremely minute 
columns, so that the liquor 
covering the surface of the 
medium will cause the air to 
emerge in the form of corres¬ 
pondingly small bubbles The 
action of these bubbles passing 
through and commingling with 
the liquor containing the floc- 
culent precipitate is that they 
become attached to the particles 
of impurities and thiough their 
balloon-like action, gravity is 
overcome and the particles are 
carried to the top of the liquor 
for their removal. Oil may be 
added to the sugar before it is 
melted so that the particles of 
impurities will be pre-coated 
before being brought into con¬ 
tact with the water used to 
dissolve the sugar. Addition 
of such oil will facilitate the 
clarification of the liquor and 
make more rapid the operation 
of the process. 

Referring in detail to Figs. 1 and 2, one may employ one or more tanks 1 and S ms 
containers for the raw syrup, which has been treated with a defecating agent (such as 
lime and phosphoric acid) To cause a thorough mixture of these ingredients, one admits 
compressed air through the pipe S, leading from a suitable source of supply and branch 
pipes leading to the respective tanks. In lieu of the compressed air, mechanical means 
may bo employed for the purpose. Preferably situated below these tanks, a heating tank 
4 is arranged communicating with the tanks 1 and jf, by means of the pipe 6, suitable 
valves 6 and 6a being interposed in the pipe line to control the feed of the syrup. I'he 
heating tank 4 is provided with a steam coil 7, but, obviously, any other heating arrange¬ 
ment may be used for the purpose of the invention. After the treated syiup has passed 
from the storage tank lovSto the tank 7, where it is heated and reduced to a high state 
of fluidity, it then passes to a clarifying tank 8, the pipe 9 afl!ording communication 
thereto. This clarif^ng tank is preferably rectangular in form and is provided with a 

. of pateuU with their drawings oiu be obtalneU on applloatiOD 

to the following r united K^igdom: Patent Office, Sales Branch, 35, Southampton Buildings. 
^laoM^ Lane, London, W.G 3 (price, Is. each). Ihiitd States' Commissioner of Patents, 
washlngtom R.C. (price lo cents each). France: Llmprimerle Nationals. 87, rue Vielllt du 
Temple, Pans* 
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porous partition tO^ whfoh may oonsist of several layers of heavy canvas, porous stone, 
wood blocks 10o> (see Fig. 3), or any other medium provided with minute openings or 
interstices which will serve to break up and distribute the air or gas which may be 
employed in the clarifying process. This air or gas is admitted through a pipe which 
is suitably valve-controlled at 19, The porous partition 10 is supported above the bottom 
of the tank tl by perforated supporting members IS held down by the fastening members 
14 >, It will be apparent that as the compressed air is admitted through the pipe 11 ^ it 
will become diffused throughout the entire space between the bottom of the tank and the 
porous partition Its egress will be in small streams which will be broken up into the 
minute hubbies above referred to. In order to cause a more even distribution of the 
liquor, as it is admitted to the clarifying tank 11 through the pipe P, a bafile plate 15 is 
positioned immediately in front of the discharge orifice. The air bubbles in rising to the 
surface of the liquor in the clarifying tank 11 become attached to the particles of 
flocculent piecipitate and attached impurities, and carry them upwardly to aggregate 
upon the surface of the liquor forming as it were a froth or foam The clarified liquid 
is continuously discharged through a perforated pipe IP, having receiving orifices 
Ipu positioned in the wall of the tank and connected with a curved exterior discharge 
pipe 17, the connection between the two pipes being of a swivel nature so that the 
elevation of the discharge opening may ho varied to control the level of the liquid within 
the tank. It will be understood that the flow of the liquid from the supply tanks 1 and 2 
through the heating tank ^ and the clarifying tank 8 is continuous and the parts are so 
proportioned that the liquor passing from the point of ingress to the point of egress in 
the clarifying tank will be sufficiently acted upon by the air bubbles to be thoroughly 
treated so that when it is discharged from the pipe 17, it will he completely cleared of all 
impurities. To remove the separated impurities which are now floating upon the surface 
of the liquid in the form of foam, one provides a skimming arrangement in the form of a 
continuously operated belt member 18 playing over suitable rollers 19 and /Pu, supported 
in a suitable manner above the clarifying tank Fastened to the belt 18 are a plurality of 
flights or fins 20^ which are drawn across the top surface of the liquid and function to 
scrape or push (as it were) the foam containing the impuiities to one end of the tank 
where it can be discharged into a hopper 21 communicating with a discharge outlet 22 
The belt or conve>or 20 operates slowly and is diiven by a suitable power belt 2S 
operating over one end of the loller ipa. To facilitate the dischaige of the foam and the 
impurities which it carries, one provides spiay pipe 24 supplying a number of small 
streams of water which are discharged into foam as it flows into the hopper. 

Automatic Device for Liming Juicb^. Charles J, Fleener, of Waipahu, T H, 
(assignor to Emest W, Greene and W. Richardson, both of Waipahu, T.H. 
1617499. December 2nd, 1924. 

Referring to the drawings, A indicates a closed conduit running from the mill, and 
adapted to contain the raw juices which are drawn therethrough by means of a suction 
pump B, A reservoir is mounted adjacent the conduit and adapted to contain properly 
purified and standardized milk-of-lime, and a pump D is positioned near the bottom of the 
tank <7, in communication with the lower portion thereof, and adapted to draw off a con¬ 
stant supply of milk, and deliver it to a pipe I, leading upwardly alongside of the reservoir 
C and emptying into a tank E. Adjacent to the tank Ej and mounted somewhat below the 
latter, is a receiver F, provided with a transversely-extending, centrally located partition 
F'having downwardly diverging walls 2 and S, secured to the floor of the receiver F, and 
forming a triangle having its apex just below the level of the top of the side walls of the 
receiver. It will be noted, therefore, that the partition F serves to divide the receiver F 
into compartments 4 6, A pipe 6 leads through the bottom of the compartment 5, 

and empties into the reservoir and another pipe 7 leads from the compartment 4, and 
is tapped into the conduit A carrying the raw juices, as shown in Fig. 1. The tank B 
is carried by legs 8, and is slidable upon supporting members 9, A standard 10 is 
i Some particulars of this apparatus have already been published. See i.S. J., 1934, 91. 
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connected to the bottom of the tank, and carries a block 11 provided on each side with 
longitudinally-extending grooves adapted for the reception of inwardly extending flanges 
It^ If, formed on the connections between the members 9, 9 on each side. Secured to the 
block 11 is an externally screw-threaded shaft IJ, which passes through an internally 
screw-threaded aperture in a casting 14 ^ secured between the legs 9, 8, as shown in Fig. 4« 
At its outer end, the shaft 1$ carries a hand-wheel 15^ whereby the shaft may be rotated 
to longitudinally move the tank as will be understood The tank E carries an overflow 
lip 16, on the side adjacent the receiver F, as shown in Figs. 1, 2 and 3, said lip being some¬ 
what above the top edge of the receiver F, and extending thereover. As shown in Figs. 
2 and 3, the lip 16 extends over and projects upon each side of the top or apex of the 
triangularly formed partition F\ and the overflow from said lip will obviously cause some 
^f the milk to enter the compartment 4t the remainder to fall into the oompat tment 5, 
the proportion of such overflow being divided between the compartments in accordance 
with the position of the tank as will be understood. The milk which has been delivered 
to the tank E by the pipe 1, under the impulse of pump I), overflows into the compartments 



4 and 6, as described, all the milk delivered to the compartment 5 freely running down¬ 
wardly and back into the reservoir C, through the pipe 6. The milk which passes into the 
compartment 4, however, passes downwardly through the pipe 7, and enters the conduit J, 
where it immediately passes with the juice to the pump E, and is there effectually mixed 
with juice. A pipe 17 is tapped into the conduit A, on the pressure side of the pump E, 
and said pipe leads upwardly and is provided with a downwaidly turned outlet 18, 
emptying into the compartment 4. It is obvious that the pressure of the pump E will 
serve to maintain a constant stream of mixed juice and milk, passing through pipe 17 and 
out of outlet tSf and, since the juices and milk have been properly mixed in the pump E, 
immediately prior to egress from the conduit A, the mixture passing through the outlet 
is representative of the entire mixture which is delivered at the terminal of the conduit A, 
The oi^let 18 of the pipe 17 is disposed laterally of the partition 8 of the compartment 4, 
and spaced from the bottom of the compartment, and the steady stream of mixture passing 
flrom the outlet hi at all times within reach of the operator, who msy at any time easily 
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obtain a small quantity and subject it to any desired test. If the requisite amount of 
milk is not being added to the juices through pipe 7, the operator actuates the wheel 
15 to move the tank E to the left, Fig. 3, causing the lip 16 to deliver more milk to the 
compartment 4* If the test shows too great a proportion of milk, the tank E is moved to 
the right, resulting in a reduced quantity being delivered into the compartment 4} will 
be clearly understood Pnmp D takes the milk from the bottom of the reservoir C, thereby 
withdrawing the portion of milk with the strongest lime content, and delivering it with 
some considerable force, under the action of the pump, to the tank i?, which force causes 
a continuous agitation of all the milk in said tank, retaining the lime in suspension. From 
the compartment 6 of the receiver F, the milk gravitates through the pipe 6 to the 
C, assisting agitation therein. In addition a branch pipe 19 is provided, leading off from 
the pipe I, and terminating in an angularly disposed outlet which discharges into the 
compartment 5, as illustrated in Fig. 2. This discharge of milk from pipe 19 materially 
assists in the maintenance of the necessary agitation so that the lime will be held in 
suspension. 

From the foregoing the operation of my device should be perfectly clear, llie 
reservoir C, having at first been filled with a standard quality of milk, by any means such 
as a pipe SOt leading from a source not shown, the pump I) is placed in operation snd 
constantly delivers a steady supply of the milk to the tank E and to the compartment 6 of 
of the receiver F, as explained, all unused portions of the milk automatically returning to 
the reservoir C, By means of the lip or spout 16, a certain proportion of the milk enters 
the compartment 4 t)f the receiver F, and passes therefrom through the pipe 7, to the raw 
juices in the conduit //, and is mixed with said juices by the pump F. ITie pump E is 
at all times forcing a small supply of mixed juices and milk through pipe 17 and delivering 
it past the outlet 18 to the compartment 4 of the receiver F, all portions of the mixture 
not used in the test for lime content passing back to the conduit ji by means of the 
pipe 7. By means of the sliding tank F, as described, the operator may control the 
position of the overfiow lip 16, to accurately deliver the required amount of milk to 
the compartment 4f thence to the conduit A, which supply will of course remain 
constant so long as the pump i> is in operation, or until the tank F is again shifted. 

Evapokatoii Fi-ei) and OvKiiFi.ow Regulator. Joseph Price (assignor to The Griscom 
Russell Co., of New York, U.8.A.). 1,522,907. January 13th, 1926. 

Claim 1.—In an apparatus of the class described, the combination of a reservoir, an 
intake port, a discharge port, and means controlled by the flow through the intake port 
for regulating the discharge._ 

Continuous Extraction op Juice from Beetroot, etc. ^ ArRfrd of Terrance, 

France 1,528,277. January 13th, 1926. 

Claim 1 —An apparatus for the continuous extraction of sugar from raw materials 
embodying a sinuous fluid-tight conduit comprising a plurality of vertical adjacent tubes 
connected in series by means of bends, a pulley in each of said bends, an endless con¬ 
veyor adapted to feed the mateiial to be treated through said sinuous conduit and passing 
over said pulleys, and means for imparting a rotary motion to said pulleys. 

CZECHO-8LOVAKIA. 

Dxoolorizino Carbon, increasing its Porosity, Rudolf Adler* 8800 ; of 1922, 
August 19th, 1922; published June 16th, 1924. 

Carbon, of any mode of production or origin, is treated at a temperature over 600^0. 
by passing 6ver it for a long time a mixture consisting of oxygen and one or several gases 
or steam inhibiting combustion, the oxygen being kept at so Inw a content that the com¬ 
bustion of the particles of carbon caused by it only takes place after the thorough 
penetration of the skeleton of the carbon with the gas or gaseous mixture and without any 
apparent burning. 


) I.S.J, 1923, 51, 665. 
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UNITED KINGDOM. 

Precipitation of Tkicalcium Saccharats in the Extraction of Suoak prom 
Beet Molabbeb. Carl Steffen, Jr., of Vienna, Austria. S^8t741. April Ist, 
1924. (One figure; iiye claims.} 

In operating Steffen’s process of extracting sugar from beet molasses, the formation 
of scum is a great disadvantage, because ivhen the caustic lime falls on a frothy surface it 
is not entirely hydrated, the formation of the saccharate being thus delayed. In carrying 
out the invention having as its object the provision of a scumless surface, the usual 
apparatus consisting of a collecting container and a cooling vessel, connected together at 
their lower ends by a pipe in which a pump is inserted, is used. This apparatus may so 
Ve operated as to exclude any admission of air to the solution of molasses undergoing 
treatment, thus entirely preventing the formation of scum. Actually the process consists 
in maintaining the solution in the collecting container at a sufficiently high level such 
that if, owing to the natural variations of the pumping action^ the pressure head is raised 
or lowered and accordingly different quantities of liquid pass from this container to the other 
vessel, an equalizing action is produced by the variation of the pressure head between the 
quantity of liquid delivered by the pump and the quantity leaving the one vessel so that the 
admission of liquid into the other vessel always remains below the level of the liquid in 
this vessel. An example of the apparatus for carrying out this invention is described 
and illustrated, it may be constructed in several different modifications 

Decolouizino Carbon Manufacture C. G. Schwalbe, of Evorswulde, Geiinany. 
eeStSlS. January 8th, 1925 ; convention date, January 30th, 1924. 

Carbon suitable both as a fuel and for adsorbent purposes is obtained by 
carbonizing waste sulphite <ellulose lye in the presence of a substance having a large 
surface development such as adsorption carbon, clay or kieselguhr, possibly together with 
a small quantity of an acid. According to an example, adsorption carbon which may be 
obtained by carbonizing wood chips, bark or the like with magnesium chloride solutions is 
mixed with sulphite cellulose lye previously concentrated by evaporation and a small 
quantity of hydrochloric acid added. The resulting pasty mass is heated in an air-tight 
vessel to a temperature below 200'^C., preferably 180°C. at a pressure not exceeding 10 
atmospheres. Water, methyl alcohol and sulphur dioxide are distilled off and a carbon 
having adsorbent properties remains. A portion of the latter may be left in the letort 
for treating further quantities of lye. When finely powdered materials of large surface 
area are employed they are maintained suspended m the lye by movement of the retort, 
or stirrers are provided therein. 

Steam Genbeator. J, Ruths, of Djursholm, Sweden. ee7,844> January 14th, 1926 ; 
Convention date, January i4th, 1924. 

A steam generating coil is placed in the vapour space of a vessel containing hot 
liquid and connected to the liquid and vapour spaces of a boiler in which the liquid is 
heated. Several boilers, which may be of the water-tube type, may be connected to a 
single vessel containing the steam generating coil. The return of liquid to the boiler may 
be assisted by a pump. . Liquid may be drawn from the bottom of the vessel and forced 
into the vapour space in contact with the steam generating coil. Cast-iron or other heat 
storing solid material may be placed in the liquid in the vessel. 

Manufacture of Crystalline Dextrose (Glucose).^ Com Products Refining Co», 
of 17, Battery Place, New York, U.S.A. ee7,140, July 12th, 1923. 

Belates to processes of producing crystalline dextrose (glucose) consisting almost 
entirely of hydrated or anhydrous crystals as may be required. For this purpose the con¬ 
centrated liquor is cooled down to a temperature suitable to^,tbe production of crystals of 
the type Required, seeded with crystals of that type, agitated' while crystallization takes 


' See U.S. Patent, 1,471,847; LSJ,, 19S4, 885. 
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place, and separated from the crystals in a centrifugal. For producing hydrated crystals 
the liquor is concentrated to about 40^ Baum4 and crystallization takes place at between 
96 and 106®F.; whilst for producing anhydrous crystals the liquor is concentrated to a 
slightly greater density from 38->46°Baum4, but for average operations about 41** Baum6, 
and crystallized at a temperature of 110 to 136*^ according to the density. When a con¬ 
siderable quantity of anhydrous crystals has been produced the temperature may be 
allowed to fall lower. A system of operations for producing sugar in two or more stages 
is described. 

Dbtbrmination of thb Specific Gravity of Pabtt Substances. Cirio Co*, Ltd,f of 
23, Eastcheap, London. 228^050* May 18th, 1924. 

Apparatus is described, resembling a hydrometer, the bulb of which carries a vessel 
into which is loaded the substance under examination, its density being read from the 
stem when the instrument is floated in water.i 


Colloidal Clahification, tsiNo Aloinatks. A, J» Ravnestadf of Fredrikstadt, 
Norway. 225^635. September 11th, 1923 
The liquid under treatment is treated with an alginate and with a solid or liquid 
substance or a gas, which will act mechanicall) to accelerate the separation of the sus¬ 
pended and coagulated matter. Where an electric charge tends to keep the particles in 
suspension, the accelerating agent may be chosen so as to give a neutralizing electric 
charge. Gas may be introduced by means of an emulsifier, by pressure, by elactrolysis or 
by chemical reaction, as for instance the development of carbonic acid. 


GERMANY. 

Active (Drcolorizino) Carbon Production. (A) Farbenfahrik vorm, Friedr, 
Bayer & Co., of Leverkusen b. Koln a. Rh., Germany. 37J^y208. September 7th, 
1921. (B) Badische Soda a, Anilin Fabrik (assignees of A. Mittasch 

and J. Jannek). A05^S21 May 26th, 1920. (f?) Mineral-Chemische 

Ges. m. b. H, 405,377. November 18th, 1922. 

{A) In order to prevent or dimmish the inflammability of decolorizing carbon, small 
amounts of non-volatile or difficultly volatile acids (e.g , phosphoric) are added. (B) 
Carbonaceous material for use in the production of active (decolorizing) carbon is treated 
with small amounts of nitrates of alkali metals (including those of ammonium), or of 
alkaline earth metals (including magnesium). (G) Organic materials after having been 
impregnated with a solution of potassium acetate are carbonized, and the residue remaining 
after carbonization is treated with hydrochloric acid (dilute). 


Removal of Sulphur Dioxidb prom Fruit and other Juices. E. Spitalsky. 400.249* 
March 9th, 1923. 

Juices (and other liquids) containing SOg are treated at a suitable temperature with a 
current of non-oxidizing gas, such as nitrogen or carbon dioxide. After passing the gases 
through absorbent to remove the SOg, the gas is used again in the process. 

Rboovbrt of Sugar prom Cans Molasses, using Baryta. Camille Deguide, of 
Enghien, France. 396,663* November 19th, 1922. Reoovbry of Ammonia 
PROM Bbbt Rbsidubs or prom Molasses. Gdston Philippe Guignard, of 
Melun, France. 374,776. October 6th, 1921. 

' The inventor states that his apparatus is very suitable for the rapid determination of 
the water content of masseouites, molasses, ana other dense products. He calls it an 
** aero-picnometer.** 
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IMPORTS. 



One Month ending 

Thbbb Months ending 


March 

31ST. 

March 81 st. 


1924. 

1925. 

1924 

1926. 

Umubvinbi) ISuoahb. 

Tons. 

Tons. 

Tons. 

Tons. 

Poland . 

4,729 

176 

19,301 

7,877 

Germany . 

.... 

.... 

• •. • 

1,894 

Netherlands . 

.... 

.... 

•.. • 

.... 

France . 

.... 

• •. 

«... 

.... 

.Czeoho-Slovakia . 

1,904 

•.«• 

14,310 

494 

Vava . 

.... 

.... 

2 

1,886 

Philippine Islands . 


.... 

.... 

• • • • 

Cuba . 

70,964 

76,204 

88,882 

122,221 

Dutch Guiana .. 

.... 

.... 

... 

• • • • 

Hayti and San Domingo .. 

10,823 

25,826 

21,658 

37,728 

Mexico . 

•«• 

.... 

.... 

.... 

Peru . 

9,910 

7,286 

31,699 

34,316 

BTa7il . 

4 « « « 

.... 

21.477 

6,472 

Mauritius . 

8.733 

• • • • 

82,071 

300 

British India . 

• • • 

.... 

•.. 

. • • 

Straits Settlements. 

• • 4 • 

. 


.... 

British West Indies, British 





G Ilian a & British Hondui hs 

4,664 

3,778 

16,401 

7,128 

Other Countries . 

7,164 

8,309 

21,329 

33,778 

Total Haw Sugars .. . 

118,79S 

121,680 

816,029 

264,096 

Ubfinki) SUOAIIS. 





Germany . 

.... 

167 

126 

5,168 

Netherlands . 

IS,136 

17,094 

47,076 

60,937 

Belgium . 

2,286 

1,079 

18,702 

7,287 

France .... 

.... 

.... 


.... 

Poland . 

1,978 

2,376 

13,589 

14,676 

Ozecho-Slovakia . 

2,027 

22,166 

21,879 

81,326 

Java . 

. • • • 

.... 

.... 

.... 

United States of America .. 

2,621 

4,604 

3,471 

6,491 

Canada . 

4,107 

7,736 

6,064 

10,026 

Other Countries . 

632 

63 

__1,649 

273 

Total Hefined Sugars .. 

28,688 

66,846 

111,466 

176,074 

Molasses . 

16,678 

6,374 

39,394 

27,626 

Total Imports. 

164,008 

188,299 

466,879 

466,699 


EXPOKT 8 . 



Briiibu Kbfinbd Sugars, i 

Tons. 

Tons. 

Tons 

Tons. 

Denmark . 

71 

169 

121 

215 

Netherlands . 

29 

17 

110 

68 

Irish Free State . 

3,464 

3,048 

11,684 

10,036 

Channel Islands . 

;ma 62 

78 

264 

190 

Canada . 

\wi .... 

.... 

.... 

• • 

Other Countries . 

670 

352 

1,718 

1,229 

Foubion & Colonial Sugars. 

4,186 

3,669 

13,847 

11,728 

Befined and Candy . 

129 

111 

356 

442 

Unrefined .. 

77 

64 

4,760 

140 

Yarioiis Mixed in Bond.... 

• - • ^ 


.... 


Molasses . 

269 

77 

*406 

139 

Total Exports . 

4,661 

8,901 

19,868 

12,449 


Weighti oftloolated to tho nowreit ton. 


3S0 








































Unite4 States. 


f W\IUU i Gray.) 

(Tons of 2,340 lbs.) 

Total Receipts, January Ist to April Ist. 

Deliveries „ ,> . 

Meltings by Refiners ,, „ .. .. 

Exports of Refined ,, „ ... 

Importers* Stocks, April let . 

Total Stocks, April let . 

Total Consumption for twelve months .« .. 


1925. 

1934 

Tons. 

Tons. 

924,102 

.. 938,101 

913,517 

926,353 

820,430 

793,030 

13,500 

10,600 

10,585 

12,542 

127,629 

167,424 

1924. 

1923. 

,854,479 

4,780,684 




Exports 

Stocks 


Statbmknt of Expoutb and Stocks op Sugak, 1922-1923, 


1923-1924, AND 1924-1925. 

1923-33 

(Tous of 3,34U lbs.) Tons 


886,195 

460,009 


1923-24 

Tons 

883,915 .. 

437,968 .. 


1924-25. 

Tons 

940,585 

623,658 


liocal Consumption 


1,346,204 

17,000 


1,321,873 1,564,243 

17,000 23,000 


Receipts at Port to February 28th 


1,363,204 


1,338,873 1,587,243 


Havana , February USth, t9S6 


J. Guma.—Ij Mkjrr. 


United Kingdom. 


StATIMKNT UK lllPOllTH, ExPOU'lH, AND CONSUMPTION OF SUGAK FOll ThUBB MoNTHS 

BNDiNo March 31rt, 1923, 1924, and 1925. 



1923. 

I MPOUTS 
1924 

1925 


Tons 

Tons 

Tons. 

Refined.. . 

.. 70,059 

111,456 

175,074 

Raw. 

. 271,884 

316,029 

254,096 

Molasses 

.. 46,127 

39,394 

27,526 


388,070 

466,879 

456,696 


Expoim’s (Foreign) 



1923. 

1924 

1925. 


Tons 

Tons 

Tons 

Refined 

742 . 

356 . 

442 

Raw . . 

7,292 . 

4,750 

140 

Molasses 

980 

405 

139 


9,014 

5,511 

721 


ReHned . 

ReHned (in Bond) in the United Kingdom . 

Raw . . . 


Total of sugar . 

Molasses .... . 

Molasses, manufactured (in Bond) in United Kingdom 


Stocks in Bond in thb Customs Warkhouses or 

AT March 31st. 


Refined in Bond 
Foreign Refined 
„ Unrefined 


HOBIB CONSUMP-liON 


1923 

1924 

1925, 

Tons 

Tour 

Tons 

73,632 

84 862 

. 184,701 

218,592 

.. 217,752 

170,153 

29,918 

19,652 

23,024 

322,142 

322,266 

377,878 

2,013 

2,406 

1,431 

14,460 

15,216 

15,268 

338,615 

339,888 

394,577 

Entkreo 

TO HE WaRERUUSBD 

\m 

1923. 

1924. 

Tons 

Tons 

Tons. 

68,900 

66.800 

36,750 

29,550 

48,000 

27 350 

185,600 

.. 149,150 

122,950 

284,050 

253,950 

187,060 


231 

















United Kingdom Monthly Sugar Report, 


Oar last report was dated the 10th March, 1925. 

The market has been generally a declining one throughout the period under review 
and has lost the major portion of the advance of 9d. to Is. per cwt. experienced last month. 

Business on the terminal market was rather on a restricted scale and speculation was 
conspicuous by its absence. Tenders of March were only 3500 tons, and the price of this 
month kept well up to the close and was finally liquidated at ISs. 4^d. May fluctuated 
considerably from 18s 6d to 18s 9}d. to 18a. 6d. to 18e 7Jd. to 17s. 9d. A large business 
has been done in August from 18s. 9d to 18s. 10|d. to 18s. 74d. to 18s 8^d. to 18s. New 
crop has steadily declined from I8a. 7ild. to 17s. ll|d. The latest prices are May 17s 9|d., 
August 188 , and October/December 178. lljd. 

Trading in actual sugars has not been so good and the ofiers of all kinds of Keflned 
Sugar exceeded the demand. Fine Granulated on the spot advanced from 318. 10}d. to 
32 V 3d., but finally declined to 31s 6^d. duty paid less 1} per cent. There is now 
practically no lower grade Granulated or Crystals offering on the spot. Home Grown 
Sugar is now entirely sold out and no quotations are being made for this class of sugar. 
A small business continues to be transacted in White Javas but at the higher level of 
prices it was difiicult to find buyers; May/June shipment fell from 188. 4jd. to 17s. 10|d. 
o.i f., June/July from 188.1 Jd. to 17s. 9d. c.i f., and July/August from 18s. to 178. 4id. 
c i.f. Canadian and American Granulated have been pressed for sale latterly and a fair 
business has been put through at ISs. 9d. to 18s. fid c.i.f. for April/May shipment, and 
ISs. 9d to ISs. 7j^d. for shipment up to July. Czecho Granulated for ready and April/May 
shipment was sold from ISs. 9d. to ISs. 4)d. f.o.b., and Dutch Granulated also sold from 
18s. 9d. to 18s. 44d. liussia has again been in the market as a buyer and has bought a 
considerable quantity of ready and prompt Granulated ; these purchases are variously 
estimated from 30,000 to 50,000 tons. Forward monthsihave not attracted much attention 
but a moderate business has taken place at about l^d. premium over the ready price. 
Germany, owing to the demand in her own country, has remained out of the market and 
the prices ruling in that country are above the export parity. Offers of Belgian Ciystals 
and Granulated have been few, and the prices asked do not allow these sugars to compete 
with other makes. 

The British refiners did not purchase any Cubans at 15s., but when the market 
receded they bought again from lis. 7^d. to ISs. 71d., and there are now sellers at ISs. 9d. 
with buyers at ISs. fid.. The Continent also took one or two cargoes round about 14 b. 

The United Kingdom Refiners at first experienced a good demand for their sugars and 
on March 11th they advanced all prices by fid, per cwt. At this level, however, the 
demand fell off and with the easier raw quotations prices weie lowered again by fid per 
cwt. on the 27th March Again on the 31st March prices were again reduced by fid. per 
cwt. The latest quotations are No. 1. Cubes Sfis fid., London Granulated 328 4jd 

A large (business has been done in America and the Refiners have bought large 
quantities of Cubas, Porto Ricos, and Philippines from S^i^^ths down to 2}Jth8 c.i.f 
New York, and it was rumoured that 2f has been done for an isolated lot. 

The Cuban crop is making good progress. The weather has been good for harvesting 
but one or two Centrals have experienced labour troubles which generally takes place when 
prices are low. The yield is reported to be improving and the receipts to date are 260,000 
tons more than last year. It is also reported that the production to date is 350,000 tons 


in excess of last year. 

With regard to the European Beet sowings, Mr. F. O. Light has compiled a table 
(which must not be taken as a reliable estimate) of the future Beet area- 


Germany .. 

1925-26. 

Hectares 

360,000 

1924-6 
Hectares. 
.. 851,871 

Czecho Slovakia. 

290,000 

.. 302,588 

France .. .. 

165,000 

.. 195,615 

Holland. 

65,000 

.. 71,066 

Belgium .. .. 

72,500 

.. 80,591 

Sweden . ^ .... 

39,800 

.. 41,180 

Denmark .. 

38,000 

.. 87,400 

Poland. 

166,000 

.. 168,348 

Hungary .. .. 

70,000 

.. 74,414 

21, Mincing Ijane, 

London, B.O. 8. 



Austria .. .. 

1925-26. 

Hectares. 

18,600 

1924-5. 
Hectares. 
.. 18,610 

Roumania .... 

50,000 

.. 58,500 

Jugoslavia.. .. 

40,000 

80,000 

.. 55,000 

Italy . 

.. 136,300 

Russia .. .. 

880,000 

.. 343.182 

Other couniri^s.. 

122,000 

.. 148,700 


Total .. 1,965,800 2,077,814 


Aethur B. Hodob, 

Sugar Merchants and Broken. 
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Notes and Comments. 


The Budget. 

On April 28th Mr. Winston Churchill (as Chancellor of the Tixchequer) 
introduced in the House of Commons his first Budget. This event had been 
awaited with considerable interest, as it was hoped it would mark a definite 
turning-point in the pressure of taxation. A reduction in the Income Tax was 
confidently predicted, and the only doubt was whether the remission would 
amount to more than 6d. in the £. Steps to restore the gold standard with a 
view to stabilizing international exchange were also expected. Finally, it was 
an open secret that Imperial Preference would be restored on the lines of the 
resolutions of the Imperial Conference held in this country in October, 1923. 

Actually the Budget statement was one of fewer changes than we have seen 
for some years past. Very few of the existing taxes were altered, and “penny 
postage,” on which the trading community had set its heait, was not even 
referred to. But the buidens of the income tax payer have been lightened, first 
by taking 6d. ofi the tax, and secondly by allowing an incieased lebate for 
earned incomes, a deduction of one-sixth, instead of as hitherto of one-tenth, 
of that income being freed from tax up to a maximum of £250. Mr. Churchill 
very briefly intimated that the incidence of Imperial Preference on certain ai tides 
would be altered, sugar for instance being now destined to receive a firm pre¬ 
ference equal to one halfpenny per lb. when imported into this country. Most 
of his speech, however, was devoted to justifying the restoration of the gold 
standard, and to unfolding a new form of contributory insurance for woikers 
which would include pensions for widows and old people. 

At the time of writing discussion on the Budget proposals has not got to the 
Beport Stage when more detailed discussion takes place in Parliament, so we can 
only this month record the bare but welcome announcement that sugar produced 
wilhin the Empire is to receive a preference on entry into this country amounting 
to ^d. per lb. as compared with foreign sugar. Th|s of course means, as we 
pointed out last month, that British cane sugar will have its preferential advantage 
increased from Is. lid. per cwt. to 48. 3*3d., while foreign sugar remains subject 
to a Customs duty of 11s. 6d. per cwt. The preference is thus roughly 29 per 
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cent, of the Customs duty. Furthermore, the Government intend to stabilize 
this preference (as far as lies in their power) for a period of ten years, providing 
of course that the duty on foreign sugar does not fall below that figure of 48. 3*3d. 
per cwt. 

The present Government cannot of course guarantee that a future Labour 
Government will honour this agreement; and if Mr. Skowdbn, the late Chancellor 
of the Exchequer, had it his own way, we fear he would find ample doctrinaire 
reasons for terminating it. But not all Labour leaders take this narrow view of 
our responsibilities towards overseas Dominions and Colonies. Mr. Thomas, the 
late Colonial Secretary, is a striking instance of the contrary view to that of 
Mr. Snowden. We therefore believe that providing the present Baldwin Govern- 
]il(fent runs its full span of ofilce, opinion in this country amongst all classes of 
politicians will by then have sufficiently hardened in favour of the Imperial idea, 
to ensure that no political volte face will be inflicted on Colonial interests. The 
Empire sugar producers are therefore now offered a measure of stability extending 
over a considerable number of years such as they have not had for some genera¬ 
tions past, and it is sincerely to be hoped that they will make the most of their 
opportunity, and that the weather—always an important factor, especially in the 
West Indies—will be kind to them m their increased endeavours. Capital should 
now show no more hesitation in supporting schemes for modernizing or extending 
sugar factories; and we ought to be spared expeiiences, such as occuired a 3 ear 
ago under the Labour regime, of sugar compau}’^ flotations being spoilt by fiscal 
changes and shied at by the investing public. 

The new scale of preference is intended by the Government to start not 
immediately on the Budget resolutions being disclosed, as is generally the rqle, 
but two months thereafter, viz., on July 1 st. This seems a pity; we agree with 
the Produce Markets Revmv that the Empire producer might very well have had his 
boon at once. Eepeated assurances of at least semi-official type have been made 
ever since the General Election last October that the old rate of preference would 
be restored, so it is not a matter for wonder that stocks of preferential sugar, 
both refining and grocery, have been lately accumulating in bond, and the 
present time represents the height of the importing season fiom the West Indies, 
the part of the Empire that most needs the preference. Unless, then, a new and 
nearer date is conceded in Parliament during the next week or two, the cane 
sugar markets, in the opinion of the Review above referred to, will remain 
unsettled foi two months moie with some important holders reluctant to sell, in 
the hope that the mistake will be remedied quickly. 

Production and Consumption. 

An interesting leading article in a recent number of Facts about Sugar 
discusses the remarkable increase in the world’s sugar supplies during the present 
industrial year, and its effect on prices and on consumption. Our contemporary 
points out that this season has proved an exception to the rule that heavier 
tonnages of cane and beets are usually accompanied by yields below the average; 
actually, high acreage yields and high quality have coincided in the majority of 
important sugar growing countries, and the result is an increase in the size of the 
world’s sugar crop such as we have never had before. Original estimates have 
almost everywhere been exceeded, and the increase over the 1923-24 crop now 
amounts to 2 } million long tons, or as much as the entire annual consumption of 
the wdrld about the year 1870. This is equal to three times the normal increase 
in the world’s yearly production. ^ ^ 
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Europe provides the greatest gain in output, a production of just over 
5,000,000 tons in 1923-24 being this year raised to over 7,000,000 tons, a gain of 
nearly 40 per cent. The increase restores Europe to something like its pre-war 
position and is obviously not likely to be duplicated in any other single year. 
Cuba registeis a gam of 16 per cent, over last season; Santo Domingo, 10 to 15 
per cent.; the British West Indies, between 15 and 20 per cent.; Peru, 10 per 
cent.; Java, 11 per cent.; Mauritius, about 10 per cent.; the Philippines, 40 per 
cent.; and Australia, no less than 54 per cent. 

But, in the opinion of our contemporary, the fact that production has 
increased so largely does not materially change the world supply situation for the 
year, but means that the quantity entering the international markets for sale is 
correspondingly increased. Distribution has been proceeding at a higher rate all 
round and stocks on hand in the various centres show only moderate increases as 
compared with the coiTesponding date last year. All this shows the remarkable 
capacity of the world population to absorb sugar, especially when prices tend to 
get lower. But though pi ices have been depressed by this additional supply of 
sugar, the decline has been less than might have been expected. Present 
indications suggest that the great bulk of the visible supply will be absorbed 
before the end of the year and that carry-over stocks will not be unwieldy, nor 
heavy enough to have a depressing eil'ect upon the value of next crop sugars, which 
our contemporary opines will be determined on the basis of current demand and 
supply in 1925-26. 

It may be added that the consumption of sugar in the United Kingdom shows 
an upward tendency; 1924 accounted for a consumption of 1,631,300 tons, which 
was about a hundred thousand tons more than in 1923, but did not touch the 1922 
figures (1,666,859 tons). For the first quarter of this year, however, we have had 
a consumption of 394,577 tons, as compared with 339,888 in 1923, and 338,615 in 
1922; and that in spite of the fact that impoi ts of Colonial sugar have lately been 
at a minimum figure, in the hope that the Budget would bring in early revision 
of the preference. Continued bad trade and the unemployment resulting from it 
must necessarily have a deterring effect on the purchasing power of a large 
section of the population; but as 1924 was a bad fruit year in this country, a 
bountiful fruit harvest in 1925 is sure to have its e^ect in increasing the con¬ 
sumption of sugar later on in the year. 

Wisftington Beet Sugar Factory. 

Eeferenoe was made briefly in our issue of October last (page 521) to a project 
for the establishment of a beet sugar factory at Wissingtou, in Suffolk. The 
scheme, we believe, hung fire for a while, and the personnel of the original pro¬ 
motion has undergone some change. But a factory is now being built by a 
company recently formed under the title of “British Sugar Manufacturers, Ltd.,” 
one of the directors of which is Mr. W. A. Towlbr, a large local landowner. We 
understand that foreign interests are arranging the technical side of this factory; 
but the contract for the greater part of the sugar-making plant has been secured 
by Messrs. A. F. Cbaiq & Co., Ltd., of Paisley. This includes a complete 
saturation plant, lime-kiln, filter-presses, vacuum pans, crystallizers, condensers, 
pumps, storage and other tanks, slice and pulp conveyors, etc. Since this factory 
is to be at work this autumn, Messrs. Oraio & Co. have naturally a big task 
before them to complete the equipment in time; but, bar delay through strikes 
or other engineering troubles, we anticipate they will succeed in fulfilling their 
contract. The boiler plant, if we mistake not, will be of Babcock & Wilcox 
pattern. 
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Centrifugal Plant for the New Beet Sugar Factories. 

We learn that Messrs. Pott, Cassels & Williamson have been successful in 
securing the order for centrifugal plant and accessories for no less than four of the 
new beet sugar factories projected in this country. For the Ely factory they are 
providing a battery of 48 in. electrically-driven centrifugals and a battery of 
48 in. water-driven ones. For Bury St. Edmunds factory two batteries are being 
provided, both electrically-driven, but one set has 48 in. baskets and the other 
42 in. Spalding will have a battery of 42 in. electrically-driven machines. Finally 
Wissington, the independent projection in Suffolk above referred to, is being 
provided with a battery of 42 in. electrically-driven machines. 

mA J* R. Bovell, l.S.O. Retiring. 

We learn that Mr. John R. Bovell was to retire from his position of Director 
of Agricultuie in Barbados at the end of March We therefore take the 
opportunity of giving the following particulars of his career and his work on 
behalf of the West Indian sugar industry, as supplied us by a valued 
correspondent. 

Mr. Bovell entered the Civil Service in Barbados in 1883 as Superintendent 
of Dodd^s Reformatory and of the Botanical Station there situated. It was here 
that he started in 1884 his experiments with sugar cane seedlings which have been 
of so much value to the sugar world. Noel Deerr puts this date at 1889 and 
joins Harrison with Bovell in the inception of the work, but in 1884 Harrison 
was not in Barbados. 

When on the recommendation of the Royal Commission for the West Indies 
the Imperial Department of Agriculture was created, with the then Dr. Daniel 
Morris as Commissioner, the latter recognizing Mr. Bovell’s worth and ability 
appointed him to be in charge of the sugar cane experiments cairied on by this 
department. On Sir Daniel Morris’s retirement the Barbados Department of 
Agriculture was independently organized with Mr. Bovell as Director. 

The history of agriculture in Barbados during the past forty years is in a 
large measure bound up with Mr. Bovell’s activities. That the sugar industry 
there has been maintained in all its vigour in spite of years of drought and low 
prices is chiefly due to the cultivation of seedlings grown by Mr, Bovell to replace 
the Otaheite cane. This cane was of very luxuriant growth, but then as now 
very susceptible to fungus diseases. 8o great was the extent of the attack of root 
disease on this variety in the early nineties that the cane industry in Barbados 
would probably have had to be abandoned if Mr. Bovell^ had not been on the 
spot producing resistant vaiieties. 

All the greater credit is due to him when it is remembered that he has carried 
on his work handicapped by the very small personnel of his department and the 
also very small appropriation allotted to his department during the past years, 
under £3000 per annum. This is a very small sum when the great benefit from 
his work is considered. In the 1922-23 report of the Department of Agriculture 
of Barbados it is stated that the monetary increase in that island due to the new 
varieties in comparison with the white Transparent (Onstalina) for the past eight 
years amounted to twenty million dollars. But Mr. Bovell’s work has not been 
confined to Barbados. In 1910 he visited Giiauica, P. R., as a consultant, and it 
was on his recommendation that the Experiment station of the Sugar Growers* 
Association at Bio Piedras was established. He was offered the first position of 
director there but remained true to Barbados. Mr. Bovell’s work was recognised 
by the lodltierial Government in 1910 by the bestowal on hifii of the Companionship 
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of the Imperial Service Order. Surprise has often been expressed that since then 
he has not been recommended for a knighthood. On his advice also were 
established the sugar experiment stations in St. Croix and Guadeloupe. As late 
as last year he went to Barahona, R.D., on consultation work. 

His Work in Porto Rico. 

In Porto Eico his work is well known from the very many excellent varieties 
which have continuously flowed into that island fiom Barbados, culminating in 
the B.H. 10 (12) which some say is the best variety Porto Eico possesses. Now in 
the worst mosaic-infested district of the island is being tiied out a strain of this 
cane which Mr. Boyell believes is immune to mosaic. He has not made his 
final tests and is being helped with them under the most trying conditions 
possible. In another couple of years it will be possibly to say whether this cane 
is really immune and if it is, it will be a worthy culmination of forty year’s work. 

The greatest rival in popularity of B.H. 10 (12) in Porto Eico is S C. 12 (4). 
This is also a Bo veil cane as the original seed was given by Mr. Boyell to 
Dr. Longfield Smith when he was going to Santa Cruz to establish the Station 
there. This can be verified by consulting Longfield Smith’s first annual report 
published iii 1913. 

Ml. Boyell will cany into his retiiement the high legard of the whole cane 
sugar woild which recognises the invaluable woik which he has rendered it. 
Although he has reached his sixty-fifth year we do not suppose that his knowledge 
and experience will be entiiely withdrawn from the sugar industr}. For he is 
still strong and should be able still to do much consulting work. 

Power Alcohol from Beet in the United Kingdom. 

The Biitish Powei Alcohol Association, a body affiliated to the British Empire 
Produceis’ Association, has lately issued an appeal in favour of developing the 
production of power alcohol from sugar beet in this country. It points out that 
during the war the Germans ran most of their motor transport and aeroplanes on 
alcohol fuel, made to a largo extent fiom sugar beet and other agricultural products. 
The Government has recently subsidized the growing of beet from sugar, and it is 
high time a serious attempt was made to secuie a similar subsidy payable on the 
sugar content of beet giown for the production of power alcohol, which ’^ould in 
no way compete with the sugar factories for the reason that the distilleries would 
be established in smaller areas which could not possibly support a modern sugar 
factory. 

Such distilleiies capable of dealing with any quantities from 200 to 260 tons 
of beet per day would be quite feasible, whereas sugar factories to be economic 
require to deal through the short season with a minimum of 1000 to 1200 tons of 
beet daily. By establishing small distilleiies within a short distance of the areas 
of supply, farmers can deliver the beets with their own horses and carts into 
hoppers at the factory, without handling, and return immediately with the pulp. 

It is rightly claimed by agriculturists generally throughout the country that 
they have as great a right to the advantages of the subsidy for growing beet in 
limited areas as in the selected districts of Lincolnshire, Norfolk, Suffolk, and 
Cambridgeshire, advantages from which they are now precluded because of the 
large minimum required to start a sugar factory. 

The present Minister for Agriculture has set out to secure the bringing back 
into cultivation of at least 1,000,000 acres out of the 5,000,000 acres which have 
gone back to grass. What better opportunity could he possibly have to secure 
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this end than by encouraging a new industry that will benefit the fanners and 
the country as a whole P This, at any rate, is the view held by the British Power 
Alcohol Association. 

It has no intention of selling power alcohol as a substitute lor petrol, but, as 
is the case with benzol, for mixing, after simple and inexpensive treatment, with 
petrol in any quantities up to 50 per cent.; the special value of the mixture being 
increased efficiency, cleanliness of the engine, smoother pulling power, elimination 
of “knock,** and many other advantages with which owners of motor vehicles 
are familiar. 

The future of petrol is uncertain and by no means hopeful. Demand is 
ra|^idly overtaking supply, and leading experts predict that shortly American 
requi:^ements will be so large as to enforce severe restriction of export. 

There is no reason then why this country should submit to being dependent 
on other nations for those essential means of transpoit which aie the life blood of 
industry when power alcohol can be made here at an economic price, very little 
in excess of the present exceptionally low price of petrol. 


The American 1924-25 Beet Sugar Crop. 

The United States domestic beet crop, according to the details published by 
Messrs. Willett & Gray, has ended with an outturn exceeding that of any previous 
campaign and in excess of Willett & Gray*8 last estimate by some 50,000 tons. 
The total production of sugar was 974,185 long tons, against 787,216 tons in 
1923-24. The largest previous yield of sugar was in 1920-21, when the outturn 
was 969,419 tons. 

The increased yields of sugar in the beets induced by the generally favourable 
weather conditions during the growing season were, with the increase in acreage, 
the material factors contributing to this large outturn. In the eastern growing 
areas the increased sugar content was paiticularly maiked, ofisettiug some 
disappointing results in Utah and Idaho, where a drought made serious inroads on 
production and yield. Colorado continued to lead in pioduction with an outturn 
of 324,600 tons of sugar, while Michigan with 147,700 tons was second. California 
was third, with 117,534 tons, and Nebraska fourth with 93,385 tons. 

The total quantity of beets sliced was 6,344,516 tons, as compared with 
5,892,536 tons during the previous campaign. There were 91 factories in operation, 
divided amongst 17 States, as compared with 89 operating in 1923-24. The 
average yield of sugar per acre has amounted to 1-19 tontf, against 1*18 tons in 
1923-24, 1*13 tons in 1922-23, 1*11 tons in 1921-22 and 1*15 tons in 1920-21. 

The outlook for next campaign is, at the present time, fairly satisfactory, 
although it is probable that the acreage will be somewhat smaller than that of the 
season just closed. It is too early, however, for any certainty in the matter of 
estimates. 


Will our subscribers and correspondents in Cuba and Porto Hioo kindly bear in mind 
that the postage from those islands to the United Kingdom is 5 cents per letter and not 
2 cents P We are led to make this observation from the fact that we are getting an in¬ 
creasing number of insufficiently stamped communications from those countries, with the 
inevitable post office surcharge. The postage from the United States to England is 
2 cents, but this low rate does not apply from Porto Bico, though curiously enough it 
does from Jiawaii, a much more distant U.6. territory; while X)uba*s rate to England is 
on the usual “ forei^ ** scale. 
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From the ** Sugar Canci” May, 1875. 


E. H. Btjkton discussed William Eusseirs maceration process ,' as haying 
considerable possibilities were it not for the unenterprising attitude of sugar 
manufacturers in the West Indies, where sugar was being made (it was stated) 
** with as little care and skill as it was nearly half a century ago ” ; and this 
writer argued as follows: ‘ ^ In cane sugar it is impossible to extract more than 
65 per cent, of the juice with a three or even a five roller mill, hence the efforts to 
introduce the diffusion process which appears to have succeeded admirably upon a 
limited scale, but, I opine, will not be found practicable on estates of the 
magnitude of those in this colony (Demerara). I therefore reason by analogy that 
if we had two mills placed say 36 ft. distant from each other with a cistern of 
elliptical form connected with both mills, so as to contain a few inches in depth of 
cane juice, with a cane earlier of similar length held to the bottom of the cistern 
by light drums or cylinders, so as to force the canes under the juice as it passes 
from the first mill, which should simply mash the cane without crushing or 
breaking it, thus admitting a free absorption of the juice before it reaches the 
second mill, where the last particle of saccharine would be extracted, it is not 
necessary that the first mill should be large, it only being intended to prepare the 
cane for the second mill. By this arrangement you make the nearest approach— 
upon the most economical and inexpensive basis—to the diffusion process, and at 
the same time secure a full return for your labour. No matter, however, what 
percentage of juice is expressed, or the manner in which it is done, your interest 
piumpts you to make it into the best possible grade of sugar.’’ 

Another article in this number of our predecessor was a eulogium on the 
Concretor, the invention of Mr. Fkyer, the former Editor of the Sugar Cane, It 
was by Mr. William Campbell, of Muckle Nuek, Natal, and some of his remarks 
were as follows : “ When taken out of the tayche for the vacuum pan, the juice 
shows about 220^ F., but it is sometimes as high as 229^ when taken off for the 
wetzels. Improvements are gradually coming into use in the construction of 
evaporating pans, the great object being to get tho juice to pass through the great 
heat to which it is exposed as quickly as possible. Any heat above H0°F., it is 
said, injures the juice, and this injury is in proportion to the length of time it is 
exposed to it. Evaporating pans of the kind mentioned above are now made much 
shallower than formerly, and give greater heating surface in propoition to their 
capacity, so that the juice is passed through much sooner than in the old deep 
pans. The invention by Mr, Fbtbb of the Concretor was to lessen this evil, and 
it has succeeded to a remarkable extent in so doing. At first it was supposed 
that the Concretor could only be used for the purpose of making “concrete” (a 
sugar that must pass through the refiners’ hands before it is used), but it is prov^ 
beyond doubt that it may be utilized as a substitute for the ordinary evaporating 
pans. ^ This has been done in other Colonies, and Mr. Platt, of the Isipingo, 
has done it here. He obtains 4 ozs. of sugar per gallon more by using the 
Concretor trays in connection with the wetzel and centrifugal than by the ordinary 
open pans . . . .” 

1 1936, 7 , 73. » Compare LS.J,, 1926, 188. 
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Experimental Work in Queensland 


Now that the Auetralian sugar tract has set up a record of well over 400,000 
tons of sugar, a whole series of new problems are emerging which will require 
solution. Reference may be made to two articles in last year’s volume of this 
journal, for a discussion of this plexus of conflicting lines and interests*; but it 
is satisfactory to note that H. T. Easterby, in his latest Report* considers himself 
justified in assuming an optimistic outlook for the future. His point of view has 
undoubtedly been influenced by a notable pronouncement, which he quotes, on 
the part of the present Prime Minister of the Commonwealt];i; to wit, that the 
cane industry in Queensland is regarded as of national importance by the 
Government and will in future be assured of such treatment as will ensure its 
continuance. After all the “ excursions and alarums” of the last few years, this 
is very good reading. The Prune Minister, after remarking that the sugar industry 
is the only means of bringing about a successful white settlement in the north, is 
reported to have concluded as follows ; “ I assure you that the Federal Government 
is conscious that it is imperative that the sugar industry should be earned on, not 
in the interests of the sugar growers, but for the maintenance of the White 
Australia ideal, and that is the basis on which the Commonwealth Government 
is approaching the problem. A dispassionate study of the histoiy of sugar has 
done away with the Southern cry that preferential treatment is being given to 
sugar. I hope to be able to announce at the earliest possible date the Govein- 
ment’s policy with regard to the great sugar question. It is most desirable that 
those engaged in the industry should know where they stand, and we as a 
Government appreciate that desiie of the grower. We recognize the impoitanoe 
of this great vital national industry, and in any decision we will, according to 
our lights, give fair treatment to the industry, and such as will ensure its con¬ 
tinuation ; such treatment as will ensure the settlement that is going on in the 
northern portions of the State.” 

The economics of the industry as laid out before us by Easterby may be 
briefly summarized by prefacing that, aftei some years of high prices paid for the 
sugar, this is the first year of the new £27 rate of payment per ton ; that the 
production during the year under report reached the surprising figure of 417,000 
tons, the nearest approach to which was 307,719 in 1917 ; that, after satisfying 
all the requirements of the Commonwealth, a considerable amount will have 
to be exported ; that it is recognized that there will be an inevitable loss on every 
ton exported because of the prevailing high rate of payment to the white labour, 
but that the industry proposes to meet this loss by receiving only £26 per ton for 
its sugar. This resolve indicates a thoroughly healthy situation all round. 

A large number of factors appear to have contributed to the high yield of 
the season. After the severest drought on record, which prevailed also in the 
early stages of the bumper crop, a magnificent growing season was experienced, 
A great iuciease in area under cane has taken place during the past few years, so 
that while in 1901 there were 112,031 acres under sugarcane, the figure had 
increased to 162,619 in 1920 and to 220,000 in 1923. During the period of high 
prices great improvements have been introduced by the farmers in their cultiv¬ 
ation ; up-to-date implements of improved pattern are now in use and more 
fertilizers have been given the land during the past three years than ever before. 
While in 1901 (when 120,068 tons of sugar were made) there were over 60 factories 

1T. P. Chatawat, 1924, pp. 7 and 529. 

< Annu^ Report o! the Bureau of Sugar Experiment Stmtien, for the year ending 
Slst October; 1924. H. T. Eastxbbt* 
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employed, and five new ones have since been laid down, there are now only 37, 
almost all of the smaller ones haying been wiped out, and these factories are of 
large capacity fitted with greatly improved machinery Simultaneously, t)ie canes 
have been improved 9 76 tons of cane weie lequiied to pioduce 1 ton of sugar in 
1901 wheieas in 1923 the figure was 7 60 Incidentnlly, we gathei that the 
disastrous white giub was much less m evidence duiing the yeai 

Considering the dominance and iiiegularit> of the weathei, it will be of 
inteiest biiefiy to analyse the laiiifall, and in the south the tempeiature conditions 
in this lecoid yeai It will bo seen that m the noith the amount of lain which 
fell in one month exceeded the total lainfall in the centie and south duiing the 
year 

Northern experiment station at South Johnstone —The season was a late one, 
in that during the early months (September to Novembei) there was verj little 
lain (2 5 in ), and this held the newly planted canes back, although the latoons 
do not appeal to have been similaily checked In Decembei, howevei, there was 
a couSideiable impiovement, and 14 09 in were lecoided on the station This 
was followed by 10 in in January and 12 in Febiuary, which although below the 
average at this, the hottest time of the >eai, caused the canes to make good 
progress In Maich, howevei, 44 19 ms of lain fell, followed by 21 22 in in 
Apiil and 13 42 m Maj , and these rains biought on the canes at a lapid late 
In spite ot this in June when milling usuallj commences the plant cane ciops 
weie still decidedly shoit in tonnage, and factorj supplies were maiiilj drawn 
fiom staiidoveis and eailj latoons Duiing June, Jul\ and August the falls weie 
0 66, 7 92 and 4 66, making a total of IJo 74 ms foi the jeai These figuies ire 
ot interest when (ompaied with those of the Cential and Southern distiicts, as 
lefleoted m thou oxpeiiment stations The aveiage tonnage of canes grown on 
the station was 3o 06 pei acie, oi slightU laigei than in the pievious jear 

Jhe Central Irpctmient Station at MaUcaij —The season commenced with 
extiemely diy conditions less than one thud of an iiuh falling foi the first thiee 
months (Septombei to Novembei), while Decembei and Januaiy togethei onlj 
added about 5 in But in Tebiuary ovei 21 in weie lecoided, this being followed 
b} about lo moie duiing the next tbiee months of the giowing peiiod The total 
foi the glowing season (beptembei to August) was 43 60 in which, while about 
11 in moie than in the pievious year, fell shoit of the aveiage for the station by 
aS much as 20in The amount appeals, however, to have been sufficient for the 
healthy giowth of the canes, with an abnormally high aveiage of commeicial cane 
sugai The avei age weight of canes giown on the station during the yeai was 
21 5 tons pel acre, as compaied with 13 1 in the year before 

2'he Sonthern Experiment Station at Bnndaberg —The growing season was 
again unsatisfactory foi the giowth of a good ciop of canes The tonnage is not 
given, but is reported to have been ‘‘somewhat heavier than in the pievious 
year,” when it was only 8 28 tons per acre on the station The details given show 
sufficiently well the kind of difficulties expellenced in this pait of the sugar belt. 
The wintei was moie severe than in the three previous jears, the frost extending 
well into August, although not seveie enough to iiguie the young canes. The 
rainfall during the winter was good and, aftei August, giowth commenced 
rapidly But after the middle of September theie was a setback, the lains being 
extremely meagre and merely sufficing to keep the canes alive. Good soaking 
rain (4 29 in ) fell in December, and again the canes responded; but a further 
setback was expeiienoed in Januaiy when there was only 1 in. Favourable 
conditions prevailed from February to April (with rainfalls of 9 5, 9 5, and 1 5 
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in.) but little more rain iell during May and June, when the cold weather put an 
end to further growth. 

Judging from these figures, carefully recorded on the Experiment Stations, 
the climate of the year oannot well be credited as having had much influence in 
producing such a great increase in production. And, moreover, it is not difficult 
to understand why the sugar tract, as a whole, is reported to be slowly but surely 
moving towards the north. But when we glance at the inspection notes made by 
the Director and his staff when touring through the districts, the complexion of 
affairs is materially altered. Selecting, for instance, the Bundaherg districty we 
read of a prosperous season everywhere: fine season is being experienced in 

this district .... new areas have been planted out .... In the Bingera 
Vrea there is every prospect of good yield .... At Gin Gin the cane crops are 
in good condition and should harvest an average of 20 tons .... the cane 
growers are gradually extending their areas. Land is being ploughed up and 

planted that has been idle for years, excepting for grazing purposes. 

A big crop should be harvested at Avondale this season. The plantation and 
farms have been excellently cultivated and the growers are reaping the benefit 
accordingly .... Sharon, Millbank and other sub-districts are also cutting 
good crops this year.” And so on, throughout the southern districts, near whose 
sugar tracts the Bundaberg station appears to be the only one as yet started. 

As to the •Mackay districty we read: “The Mackay cane areas are 
experiencing piobably the best season yet recorded. Not only are the yields of 
cane excellent, but the commercial cane sugar in the cane is remarkably high, 
due to four months of dry weather foTowing good lains .... figures as low 
as 6J tons of cane per ton of sugar have been realized .... much new land is 
coming under the plough.” Speaking of Koumala, recently opened up in this 
district, we read : “Koumala is admirably suited for closer settlement, as the 
land IS accessible to cultivation and is well watered .... There are a number 
of settlers in this locality from Great Britain. They are getting on well and are 
satisfied with the new life.” In the Soath Johnstone district: “A splendid 
season is in progress in this area, although owing to much heavier rainfall the 
quality of the cane this year is not so high as it was in 1923 . . . . , 
The district is in a highly prosperous state. Each of the three mills is crushing 
up to full capacity, and there are exceedingly fine crops of canes in evidence. 
The South Johnstone mill was dealing with a vast amount of cane, which it was 
crushing at the rate of 6500 tons a week; and about 165 tons a day were being 
railed to Giru mill to relieve South Johnstone.” 

It is obvious from these extracts that the season was responsible to a con¬ 
siderable extent for the heavy crop, and that it is not safe to judge of the climatic 
condition of the sugar belt from the records kept at the stations alone. And, 
while fkere is no doubt that the experiment stations are of the greatest value as 
distributional centres, we are led to wonder whether the complicated series of 
experiments, as for instance those at Bundaberg, are likely to be of much use to 
the farmers. It appears at any rate likely that, when the latter visit the station, 
they may not be so impressed as they might be, if the plots they see are inferior 
to their own ; and they may be excused for not making due allowance for any 
local circumstances which should be taken into account. Mackay is stated to be 
of great use to the local farmers, but the location of South Johnstone is condemned 
in every issue of the report, where we read the recurring paragraph: ** The piece 
of land used as a site for the Northern Sugar Experiment Station was selected 
owing te its being Grown land. It is situated at the /dbt of the Basilisk range» 
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upon the opposite side of the river to the South Johnstone mill. The land is of 
poor quality, low in available phosphoric acid and lime, and, like most of the 
soils in the neighbourhood, contains a larger percentage of magnesia than lime.*’ 

In these circumstances it may not be interesting to the readers of this 
journal to follow in detail, as has been usually done, the minutiae of the experi¬ 
ments being conducted on the three stations; and a reference to previous notices 
will probably suffice for the present.^ So that, although much of local interest is 
contained in this voluminous report, it may be more profitable to concentrate on 
one point naturally leading out of what has been said already in this review, 
namely, the praiseworthy efforts made year after year at introducing a frost- 
resistant cane into the southern tract. 

Eor a time, a cane introduced from north India under the name Shahjahan- 
pur No. 10 showed very considerable promise, and it was noted with regret that 
this cane was ploughed out last year, as it showed signs of being attacked by 
mosaic disease. But lately it has been found that this variety turns out not to 
be an Indian cane at all, although it was naturally accepted as such in Queensland. 
Dr. Ckoss, who had read about its bright green colour under fiost conditions, 
obtained it and grew it at Tucuman; but on thorough examination it was found 
to be no other than the well-known POJ 36.* Why it should have been dis¬ 
tributed overseas from India under a number which led one to suppose that it 
was a north Indian cane is somewhat difficult to understand; but, in any case, 
any complication in the intricate matter of the nomenclature of sugar cane 
varieties should, if possible, be avoided. And a further argument m favour of 
labelling a cane variety with its own well-known name may be drawn from this 
very case. These POJ seedlings with Indian blood in them have been now 
exhaustively studied as to their relations to the mosaic disease; and it has been 
again and again demonstrated that, while suffering little themselves from the 
afiliction, they very readily contract the disease, and may thus act as unsuspected 
carriers until the whole country of their adoption may be permeateil by this 
insidious malady. 

This year it is stated that Shahjahanpur Black has been introduced at 
Bundaberg. There are not many indigenous Indian canes deserving this name, 
and it is excusable to surmise that possibly here too is a cane variety known else¬ 
where under a different name. The Director also states that three Coimbatore 
seedlings have been introduced. While everyone would wish that these four, 
presumably frost-resistant canes, may prove successful, it is of special importance 
that they should be tested as to their liability to mosaic. This applies to the 
Indian seedlings as well as to Shahjahanpur Black, as it is stated that this disease 
is not an Indian one It may also be observed that, of the seedlings issued from 
the Coimbatore station, those with numbers 200 and onwards have been bred to 
withstand the severe conditions of north India; and, as such, they are unlikely 
to hud favour anywhere where it is possible to grow good thick cane. 

In conclusion, it will not be so very surprising if the Java seedlings with 
Indian blood in them, and the somewhat similar crosses raised at Coimbatore, 
may ultimately prove of real benefit to the southern portion of the Australian 
sugar belt. But, if so, it tends to show that this extra-tropical tract is not really 
suited to the growth of this tropical plant. Natal found this out early, and owes 
its present prosperity to an Indian cane, pure and siiuple* Argentina followed 
with seedling varieties containing Indian blood; and £)gypt has lately completely 

, i.aj., ISM, 438 ; 1933, 289 , 1922, 196. 

> Faets about Sugar, 1M4, p. 185. 
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changed its varieties in the same sense, and Spain is reported to be doing so too, 
at any rate to a considerable extent. Lastly, the latest advices indicate that 
Louisiana is about to follow suit. These facts are all to the good, for every one 
of these places is well outside of the tropics, and the change to canes of more 
hardy character is only the natural outcome of the long fight of the sugar indus¬ 
tries in these places against almost impossible climatic conditions. In other 
countries, where tropical conditions prevail, these hatdy varieties may also be of 
use, either for fodder purposes, or for growing on lands which have proved less 
suited to better class canes, either because of inherent sterility or from the 
presence of overmastering diseases. TAB 


Cane Cultivation in Luzon. 


Some interesting facts concerning sugar cane cultivation in this, one of the 
two great islands of the Philippine group, can be gatheied fiom the “ Compilation 
of Committee Eeports for the Second Annual Convention of the Philippine Sugar 
Association,” held at the beginning of October last year. These islands during 
the past have, after various ups and downs since the United States* occupation in 
1898, at length reached the level of Formosa and Porto Eico in sugar output, the 
figures given for the 1924-5 crop being 462,000, 460,000, and 464,000 tons 
respectively.* Four fifths of the sugar cane area is situateii in two islands of the 
archipelago, Luzon and Negros, although it is apparently quite possible for tliis 
ciop to be giown on many of the multitude of fertile but undeveloped islands 
composing this large countiy, whose area extends to 127,853 square miles. And 
the comparatively small island Negros, under 5000 square miles in extent, and 
its great sister Luzon, with over 40,000, have piactically the same acreage under 
cane, each of them cultivating round about a quarter of a million acies.* 

Both of the islands are largely cut up by mountain ranges, and this apparently 
has a considerable influence upon the climate of the eastern and westeni coasts. 
In such conditions there aie well marked wet and dry periods. On the western 
sides the rains occur, as in India, from June to October, while a long dry period 
extends from November to May ; and these times are reversed on the portions to 
the east of the mountain ranges. In both Luzon and Negros there appear to be 
high mountains in the interior, and the cane cultivation is more or less concen¬ 
trated on the western side ; this being the case, of the 70 inches of rain falling on 
the average during the year, 50 fall between July And October. Where the 
mountain ranges are broken, however, and great plains are met with unprotected 
from the trade winds, the rainfall is fairly equably distributed throughout the 
year.® 

After the United States acquired the islands from Spain in 1898 and the 
resulting ohaos had somewhat subsided, marked attention was naturally paid to 
the possibilities of improving the sugar industry, as the Philippines bad proved 
for many years particularly suited to this crop. 

A gradually increasing amount of capital has poured into the islands, result¬ 
ing dunng the last few years in the establishment of great Sugar Companies, 
with large factories equipped with modern machinery, and controlling extensive 
areas of land suitable for cane cultivation ; but, as in almost all such cases, the 

, j ^ j ^ 

. • Figures for 1990 in PhiUpfkne AoricuUural xiv, 8, 1991. 

♦ I “Tfie World’s Cane Sugar Industry,** H. C. Pbiksbv Gbbblios. 
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actual cultiyatiou remained iu much more backwaid condition than the sugar 
manufacture, and in the present article some of the endeavours to set matters 
right in this respect will be dealt with. Ooncerning the closely cultivated Negros 
a good deal has been written, but in the more isolated centres in Luzon there is 
less to lay hold of, and it will be more interesting to see what is being done there 
by the newly formed associations of planters and factois, which are just now so 
much to the fore in the Philippines. 

Although the main thesis of the papers on cultivation presented to the Con¬ 
vention is the best means foi the recovery of the fertility formerly characteristic 
of the islands, one writer, Angolo y Yabela., offered a short description of the 
opening up of new lands for cane, under the system known as “caingin” or 
“ Gosak.’* The trees and bushes are cut down and left on the ground for two or 
three days, during which time the more valuable portions aie removed to safety. 
Then the remaining shrubs and branches are gathered round the stumps and, 
when dried, are fired. After this is done the land is cleared of all movable parts, 
and planting commences without the removal of the stumps. The cane points’^ 
(sets) are soaked in fresh water for 24 to 48 hours, accoiding to age and quality, 
and then brought to a rough shed where they are spread out, selected and covered 
over with dried leaves or straw, for germination (shooting of the buds) to take 
place. The points are then ready for planting either by staking or holing. In 
the former the planter armed with a sharp stick makes holes in the ground and 
presses the sprouted set in, hrmly tieading the soil around, just as has been 
described for Cuba. The plants are placed 18 iu. fiom one another in rows ft. 
apart. In holing moie care is taken, and separate holes are dug 4 to 5 ft. from 
one another in all directions, each hole being 15 in. long, 10 in. wide and 14 in. 
deep, pai t of the loose soil being dragged in again to about a depth of 6 ins. Two 
or three points are planted in each hole with about 5 in. projecting above the 
surface. In both cases cultivation is done by hoe, and five acres are legarded 
as a reasonable area for one man to take charge of. 

The cost of the operations during the fiist year—clearing, holing, planting, 
cultivation, enclosing and administration—is given as 240 to 290 pesos per 
hectare (say about £10 per acre); and it is claimed that this investment of capital 
can easily be met by the proceeds of a first crop of cane. Similarly, the first and 
second ratoons following will pay for the completion of the clearing operations, 
namely, the removal of the stumps of the trees left after burning. The method 
as described appears to be a reasonable one and involves little locking-up of capital. 

The Chairman of the Committee of Cane Cultivation in Luzon, H. T. 
Httngbkford, considered land already long under cultivation, and read a paper 
on “Some Elementary Principles of Cane Cultivation.^* The preparation of the 
soil is first discussed, the author declaring that lack of care in this respect may 
be largely responsible for the poor germination of all classes of seed cane. Deep 
ploughing he regards as essential, but he makes it very clear that this must be 
got over before the onset of the rains in June-July. And he recommends that 
nothing more should be done before the rains are over, in that these will fine 
down the soil, if left as rough as possible, far better than any human means. 
Unfortunately weeds will, if unchecked, grow apace during the rainy period, and 
a second deep ploughing may be necessary after the rains have ceased. But to 
avoid this he proposes that the rough ground should be sown with beans with 
broad leaves (velvet, Mauritius, or even the local patafai) to protect the soil from 
injury, and keep the weeds from growing overmuch. Such a crop could be put 
u^er by double mould board plough with a sharp disc coulter added for cutting 
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them up, aud they oould be ooyered over by the soil from the next farrow. The 
tilth would thus be preserved, the soil ‘enriched, weeds would be kept down, and 
the cost of preparing the seed bed gi'eatly reduced. 

After the rains, no deep ploughing should be permitted,!for fear of the loss 
of moisture during the long dry period following. In any case the soil should, if 
possible, not be stirred below the depth of the furrow in which the cane sets are 
placed. For the suppression of the weeds which appear, cultivators would be 
preferable to ploughs, at the same time producing the much to be desired mulch 
for retaining the moisture in the soil. But the whole question is approached 
from another point of view, namely, that of the time of planting. As it is, seed 
is Scarce at the beginning of the planting season (that is, presumably from 
Uctober to December), because it is dependent on the harvest, and is often thrown 
late into the dry period. Early planting is of dominant importance. The cane has 
time to establish itself before the time of stress arrives ; it can be out earlier, aud 
this reacts upon the ratoons in a similar manner; it shortens the cultivation 
period during the dry weather by rapid closing in of leaves, and thus appreciably 
diminishes the amount of weeding to be done; everyone knows the mass of 
weeds which spring up in late planted fields during the rains.’* To attain this 
end then he suggests a modified system of nurseries, chiefly to tide over the early 
rush in seed demand at harvest time, and to make planting less dependent on 
cutting. Such seed beds need not take up much room, as the sets can be plantfid 
thickly in rows half the usual distance apart; by ploughing out alternate rows 
when the seed is required, the rest of the field, when thinned, can be profitably 
grown on as plant canes. But another factor must be considered. It has been 
found that points with an appreciable amount of sucrose in them do not germinate 
well, so that the time of planting the nursery should be arranged for the young 
canes when cut for planting are still in the plastic, glucose state. Any seed bed 
put down before June Ist is found to suffer from this fault; but by sowing in 
June or July the points will be in proper condition for planting in October, 
November or December, before the diy condition of the soil has well begun. 
Tliis factor appears to be well appreciated by the native cane cultivators, for it is 
the usual custom to “cure” the cane before planting, by allowing it to lie for 
four or five days, thus allowing some of sucrose to change into the more plastic 
glucose form. It is recommended that this curing should take place before 
soaking the sets, as otherwise moulds readily appear and take their toll of the 
sprouting seed cane. There is a strong local preference for plant as against 
ratoon canes for seed; the reason for this is again the incidence of the dry 
season, for it is usual for the plant canes to be thicker and more juicy, and thus 
less liable to dry out in the early stages of growth. All of which tends to show 
that the long x>eriod of dry weather each year is an unusually important factor 
in the growth of the canes in Luzon. 

A careful distinction is drawn between earthing aud hilling up. By the 
former the author indicates the gradual di awing of the earth to the canes, which 
in early planted fields may be continued right up to the onset of the rains, the 
cultivation being more or less flat till then. If, however, the planting is late, 
hilling up becomes necessary to protect the young roots from the intensely hot 
sun of the dry season and also to conserve moisture around them by the mulch 
thus formed. Hilling up is, however, found to interfere with the proper tillering 
of the stools, while also presenting a larger surface for evaporation. With 
ratoons the same general principles are adhered to. When the canes are cut early, 
the row» should be o£n)arred at once, but left open till tiHering commences; tiien 
) 
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they must be billed up, becauee ratoons are set higher in the ground than plant 
oanes and need protection from the heat. Late out canes should be ofPbaned 
similarly, but the hilling up must be done immediately afterwards, no advantage 
being gained by allowing the stool to remain exposed, while much moistuie is 
inevitably lost. 

These are a few of the inteieating points brought out by the authoi of this 
paper. 

Crop rotation and gieen manuring were treated of in a short paper by 
Akdres F. Gonseoo. He points out that most of the soils in Pampanga (the 
chief cane producing tract in Luzon) are depleted to such an extent by continued 
cane growing that theie is, even with the utmost care, little margin leh for profit. 
And this he puts down to a faulty system of rotation, namely cane, corn, rice and 
cane. Rice is vital for food production, but the corn (maize) has apparently only 
been introduced to avoid the dangers of a fallow in such a diy, hot country. All 
of these crops are such as need nitrogen and the mam cause of depletion is the 
loss of humus. Recognizing this fault, the Pampanga Sugar Development Corn* 
pany, with the co-operution of some of the more progressive planters, intioduced 
cowpeas and mongos (grams, Phaseoltia mungo in place of the corn. This was 
met with the most stubborn resistance fiom the “ inquilinos ** (tenants) but was 
carried through. The results proved so eminently satisfactory that none of those 
who have once tried this change have consented again to plant corn, it having been 
found that not only was the effect on the ground extremely beneficial, but there 
was actually considerably more profit financially from the peas than fiom the corn. 
The new rotation is therefore cane, cowpeas or mongos, iice, cane. This is a most 
important advance. The legumes are sometimes giown foi then pods and some¬ 
times turned in when flowering. If the pods aie wanted, planting must be done 
between November and Januaiy; planting horn Febiuary to Apnl is unsuccessful, 
for the soil is already too dry foi the full development of the plants; while 
planting in May or June induces a great growth of foliage but a pool crop of pods. 
Poi such a crop it is necessary to plant in lOws because of the need foi inter- 
culture ‘‘ on dry days.'’ When pods are not wanted, the seed is sown broadcast 
before the rains and coveied m by hairowing. 

The mam factor is the proper rotting of the dug in vines. This the author 
carefully investigated. He found that during the rains (in July and August) the 
normal time required for rotting was on the aveiage 16*5 days, aftei which the 
vegetable matter could be thoroughly incorporated with the soil. Fuither 
experiments showed that in six plots thus treated and six others where no peas 
were grown, both in clay soil, the weight of the mass in the incorporated condition 
was 10 per cent, less than in the unalteied clay. This made the soil much easier 
to work and increased its water holding capacity. On diying equal quantities of 
the clay and the mixed soil, he also found that, after fivehouis, the loss m weight 
was 20 per cent, and 22*3 per cent, lespectively, a difference which was put 
down to the larger amount of watei absoibed by the humus. 

It will be seen from these extracts that the cultivation in Luzon is still veiy 
much behind hand in modern methods, but that the members of the Convention 
are fully alive to this and are making strenuous efforts at improvement under 
specially trying climatic conditions. 

C. A. R. 

From May 23Td to June 7th next a sugar exhibition is intended to be held at Magdeburg, 
Germany, at which the industry itself, the industries using sugar in any form, big 
engineering works interested in the sugar industry, and the alliea technical industries, 
wiu all be represented. 
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The Instructional Sugar Factory of the Trinidad 
Imperial College of Tropical Agriculture.^ 


The Model aud Experimental Sugar factory of the Imperial College of 
Tropical Agriculture, Trinidad, has entered upon its first crushing season, and 
the result of the operations during 1925 will be awaited with considerable interest 
The original idea must be attributed to the energy and foiesight of Sir Francis 
Watts, KC.M.G., I). Sc , now Principal Emeritus, whose interest in, andVork 
on behalf of, the prosperity of the British sugar industry is universally recognized. 
But the scheme for the erection of this model factory was enthusiastically adopted 
by the Governing Body of the College and the services of an eminent expert, 
rMr. Claud Berthon, A.M.I.C.E., were secured to assist in its promotion. A 
meeting was convened in Glasgow as far back as 1921 at which he and Sir 
Francis Watts explained the object of the proposed factory to an enthusiastic 
body of sugar machinery manufacturers and others. It is a remarkable tribute 
to the generosity and far-sightedness of these British sugar machinery manu¬ 
facturers that the meeting resulted in the promise of practically the whole of the 
equipment to the value of £20,000 for the proposed factory. The result is that the 
model factory is actually equipped with a full complement of the latest types of 
sugar machinery supplied by the world's finest manufacturers, and is capable of 
turning out a vei y wide range of commercial sugars by the most modern processes. 

Unfortunately a hiatus occurred. Faced with the difficulty of securing 
sufficient funds to complete the new buildings of the College aud in the absence 
of what Mr. Fisher described as “a corps of well-trained millionaires,” which 
appears to be at the command of every American University, the idea of the sugar 
factory had temporarily to be shelved. The planting community of the small 
Colony of Trinidad aud Tobago, with unparalleled generosity, and in spite of the 
fact that the colony is but slowly emerging from the trough of a profound trade 
depression, magnanimously urged upon its Government that a produce tax should 
be imposed upon agricultural exports with a view to raising approximately £50,000 
in order that a beginning might be made to the peimanent buildings designed by 
Major CoRLETTE, O.B.E., F.S.A., F.E.I.B.A. 

With funds for the College building assured by Trinidad and other Colonial 
Governments the idea of the sugar factory was resuscitated with renewed vigour, 
and events have since moved rapidly. Special recognition is due to Mr. Claitde 
Berthon who is responsible for the design of the factory and the co-ordination of 
the constituent elements of machinery. The whole of this arduous work has been 
performed by him in an honorary capacity as Consulting Engineer and all 
connected with the College are extremely grateful to him for the important 
services which he has rendered. 

The factory was erected under the direction of Mr. G. Mayes, who assisted 
Mr. Berthon in the design. Mr. Mayes now occupies an important position m 
the Basseterre Sugar Factory, St. Kitts. The factory will be operated under the 
direction of Mr, 0. F. Boyd, Professor of Sugar Technology, sou of Colonel 
THQIItAS D. Boyd, President of the Louisiana State University, to which is 
attach^ the Audubon Sugar School in which Professor Boyd was trained. 

The model Experimental Sugar Factory of the Imperial College of Tropical 
Aginculture is the first of its kind to be erected in the British Empire, although 
pride of place must be yielded to America, where the Audubon Sugar School of 
the Louisiana State University was the first instructional and experimental sugar 


’a much abiidsfed account based on articles by (1, 
O. F. Dotd, B / in a supplement to Tropical Agri^iure. 


Shephard, B.So., and Prof. 
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footoiy in the world. Astonishing claims are advanced on behalf of this School 
and it is earnestly hoped that when the Sugar Factory of the Imperial College of 
Tropical Agriculture can boast of the same ripe experience it will be able to 
advance equally ambitious claims. 

There has recently been a strong revival of interest in the production of 
sugar in the British Empire which follows on a long period of inconsistency on 
the part of successive Ministries at home that has had a most demoralizing effect 
on the industry as a whole. It is now hoped that recent and pending legislation 
destined to encourage both beet and cane sugar within the Empire marks the end 
of this weathervane legislation. As it is, it is eminently fitting that the completion^ 
of this sugar factory at Trinidad should coincide with this revival of interest, since 
the College possesses adequate facilities for the training of sugar technologists 
in every branch of factory control. But one thing is lacking which is an estate 
of a size commensurate with the needs of the sugar factory for sugar cane, and, 
in addition, the other tropical crops for training in the cultivation of which the 
Oollego offers unique facilities. The College at present lacks even an adequate 
area for the cultivation of sugar cane upon an experimental scale ; but it is essential 
if it IS to fulfil its Imperial aim that it should be in a position to offer equal 
facilities for technical training in the cultivation side of the industry. The relation 
between estate and factory should be of a highly intimate nature. The College is 
fortunate in being situated in an area abounding with large scale estates whose 
proprietors and managers have generously offered facilities for study to the staff 
and students of the College, but admirable though they are, they form no substi¬ 
tute for the knowledge and confidence which can be obtained only from a practical 
handling of men and an intimate contact with the problems which confront every 
sugar estate manager in the tropics. The acquisition of this estate, which would 
be of an essentially reproductive nature, is a part of the accepted policy of the 
College, but the idea languishes through the lack of adequate ways and means. 
It may be that the generosity of those inteiested in Empire development will 
afford the College the facilities to justify itself. Via colendi hand facilu. 

The experimental factory started manufacturing operations during March of 
this year. The local department of Agriculture very kindly consented to furnish 
about 2000 tons of canes for the factory. These canes are of numerous varieties 
and will give an opportunity for obsemng the milling and factory conditions as 
they vary with the different types. Although not entirely a gift, the supply of 
canes will be partly so. It is the intention this year to try and make the factory 
pay financially, that is to clear enough from the sale of the sugar and molasses to 
pay the actual operating expenses, and with this end in view, very little change 
will be made in the type of sugar manufactured. Yellow crystals will in all 
probability be the principal grade of sugar to be produced—because of the good 
market in Trinidad for that particular type. 

As above mentioned, the equipment and machinery in the factory is largely 
a gift of the various manufacturers of sugar factory machinery throughout Great 
Britain, and it is mainly through their generosity and kindness that the erection 
of the factory was made possible. Most of the other large mills, evaporator, etc., 
units are entirely the gifts of their producers, but in some cases the unit is only 
partly a gift inasmuch as a substantial reduction in price has been allowed. 

As the cane enters the factory yard it is weighed on a weighbridge which is a 
gift of Henry Pooley & Son, Ltd. The scale beam>vand operating section are 
enclosed in a small house so as to protect the operator from the weather. The 
cane will be transferred to the cane carrier by hand, and thence to the mills where 
it is crushed and the juice extracted. 
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The entire milling plant consists of the cane carrier, an 11-roll mill, and 
bagasse eleyator, all of which are driven by one steam engine. The entire plant 
was furnished by the Mirrlees Watson Oo., Ltd., as a gift to the College. The 
mills are of sufficient capacity to crush two or three tons of cane aii hour and are 
16 ins. X 21 ins. The driving engine is fitted with a link-reversing gear so that 
the rolls can be reversed if the occasion should arise. A very unique bagasse 
weighing machine has also been installed, so that an accurate check can be kept 
on milling operations, as well as fuel and boiler problems. The weighing device 
is the gift of S. Denison & Go., Ltd. and is peihaps the only one of its kind in 
existence. 

After the mixed or dilute juice has left the mills it is pumped to a nest of 
thnka almost at the top of the building. From these tanks it is drawn into large 
pivoted tins set upon a scale, where it is weighed. These weighing machines aie 
so hinged that they can be tipped over and the juice discharged into a similar 
nest of tanks just underneath the top nest. These weighing machines are the 
the gift of W. & T. Avery, Ltd. 

After the raw juice has been weighed and discharged into the lower tanks, the 
process of clarification is ready to be started. Almost any type of claiifying can 
be carried out, and clianges made in the process at any time. This is rendered 
possible by the extreme flexibility of the arrangement of the pipe lines, and the 
large capacity of the other units in proportion to that of the mills. The piping 
is so installed that the flow of the juice can be sent in almost any direction, to 
conform with the necessities of the particular methods of manufacture in use. 
As it is obviously impossible to describe in this space more than one process, an 
effort will be made to outline the manufacture of plantation white sugar, and to 
follow the flow of the various j uices, syrups, and molasses throughout this process, 
mentioning and describing the different units used in the above-named method. 

The juice upon leaving the lower nest of receiving tanks can be saturated 
with sulphur dioxide either in a sulphur tower, or in a sulphitator, and thence 
pumped to the liming tanks, where milk-of-lime is added until the required 
acidity is reached. The treate<l juice is next pumped through the juice heateis, 
one of which is a high velocity heater, and the other a low one. These are the 
gifts of A. F. Craig & Co., Ltd., and can be used either as separate units or in 
series. The heated liquor is allowed to subside or defecate in open subsiders, the 
clear juice is drawn off and sent to the evaporator charge tank, and the scums are 
retreated and allowed to settle again in the second subsiders, the clear juice is 
again drawn off and sent to the evaporator charge tank, and the scums to the 
filter-press charge tank. 

The scums are treated in the usual way, limed and boiled, and filtered through 
plate-and-frame presses. These presses have been presented to the College by 
S. H. Johnson & Co., Ltd., together with a 3-throw pump, and the charging and' 
receiving tanks. Two of the presses are to be used for filtering juice scums, while 
the third may be used either for juice scums or syrups. The same firm have also 
furnished, as a gift, a small gravity filter of the Philippe type for the filtration of 
t)ie syrup together with the necessary charging and receiving tank. 

^e filtered juice can either be mixed indirectly into the clarified juice going 
to the evaporators or if too highly alkaline it can be returned to the liming tanks 
and sent through the process again. 

^ The main body of the clarified juice is now ready for the evaporation process. 
The evapolmtor is a triple effect presented by the Harvey Engineering Co., Ltd., 
and has JOO sq. ft. heating surface. It is mounted npen staging also furnished 
by the above firnjt. 
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The vaouum engine or pump has been presented by George Fletcher & 0o», 
Ltd., along with two surface condensers, one of which is connected to the pan, the 
other to the triple effect. The pump serves the purpose of producing vacuum for 
both pan and triple and is connected to both condensers. The valves are so 
arranged that either unit can be cut out of service when necessary. The circu¬ 
lation water pump is of the centrifugal type, motor-driven, and was a gift ol 
Drysdale & Co., Ltd 

The concentrated thick-juice or syrup, after leaving the evaporators may be 
treated in numerous different ways due to the flexibility of the arrangement of 
the piping and the apparatus. In this process, however, for plantation whites, it 
will be re-sulphured and filtered through the gravity tiller described above and 
sent to the pan-charging tanks, and concentrated to sugar. It is unnecessary to 
describe the various methods of boiling and of pan work in use in manufacture of 
plantation whites, but it will suffice to say that the method best adapted to the 
local conditions will be sought for and adopted. 

A 3-coil vacuum pan was furnished as a gift by A. & W. Smith & Co., Ltd.» 
and has a capacity of 50 cub. ft. It is of the most modern type and equipped 
with the necessaiy accessories, including a cup for seeding or shock graining. 
Beneath the pan are three water and steam jacketed crystallizers of the open type, 
of about 55 cub. ft. capacity, and below these is the mixer. These units have been 
given by Watson, Laidlaw & Co., Ltd.; and Pott, Cassels & Williamson have 
donated the two centufugals just beneath the mixer. The massecuite can be 
discharged directly into the mixer or into the crystallizer, and the mixer is divided 
into two compaitments to facilitate the separation of first and second sugars. 
There has been no piovision made for a granulator, but it is to be hoped that in 
the future one might be secured, so that plantation granulated sugar could be 
maniifactiiied. 

The sugar stole is just adjoining the centrifugals and the necessary scales and 
bagging equipment have been provided. The water supply comes from two artesian 
wells, both connected to a deep well pump given by Worthington-Simpson, Ltd. 

The boiler has been donated by Babcock & Wilcox, Ltd. and is of the water 
tubulai type. It has approximately 1800 sq. ft. of heating sui face, and is equipped 
with all the necessary appliances, including a safety high and low water aUrm. 
The boiler mountings are the gift of J. Hopkinson & Co., Ltd. and include fire bricks. 

The boiler feed pump is of the Weir type and was donated by G. & J. 
Weir, Ltd. Between the boiler and the chimney is a Green’s Fuel Economizer 
which has been presented by its manufacturers, Messrs. E. Green & Son, Ltd. 
It is for the purpose of heating the boiler feed water by means of the flue gases. 
Motor-driven scrapers keep the tubes clean and prevent incrustations of soot and 
ashes. The economizra* can be removed from service by means of two dampers 
which deflect the gases through a by-pass directly up the chimney. Either oil or 
bagasse may be used as fuel in the boiler, and the oil equipment has also been 
presented by Babcock & Wiloox, Ltd. It consists of a pump and pre-heater and 
a patented nozzle for oil burning of their own design. 

Practically all of the pumps are motor-driven and the electrical equipment 
consists of 11 motors and control gears, a main dynamo, and a smaller dynamo 
driven by a Petter engine. 

Joseph Evans & Sous have given several 3-throw pumps for the juice: and 
other donations, include an air compressor—given b^ the TTsine Sainte Madeleine 
Oo., Ltd., a local sugar factory-two eliminators by Fawcett, Preston & Co., Ltd., 
a sugar melting pan by Duncan Stewart & Qo., Ltd., utid three reducing valvee 
by Sir W. H. Bailey & Oo. Ltd. 
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A most interesting Friday evening discourse at the Boyal Institution was 
given recently by Sir J. 0. Ikvinb, Ph.D., F.R.S., Principal of St. Andrew’s 
University, Scotland, who took for his subject, “ Sugars from the Standpoint of 
the Organic Ohemist.** He described important woik hitherto unpublished. 

Qttbstiow or a Simpler Molecule than Glucose. 

He would not attempt, he said, to trace the steps which had led to our present 
ideas of what sugar really is. viewed as a molecule. From the time the chemist 
had given it a molecular structure, however, sugar investigations ceased to be 
empirical, and had become an organized part of organic chemistry. The whole 
rXngp of carbohydrates and sugars had now been classified into monosaccharides 
(glucose), disaccharides (sucrose), and polysaccharides (cellulose and starch). 
Glucose (OgHnO^j) is really the compound from which the other sugars and 
polysaccharides arise. In his opinion, there is a simpler molecule than glucose, 
something which is the source and oiigm of glucose itself, but at this stage he 
would not commit himself to an opinion as to what that simple molecule might be. 
It might be formaldehyde, or it might not, but there is a simpler molecule which 
gives us glucose. 

What Glucose Methylation has Taught. 

One must remember that the essential properties of glucose exist in one 
particular part of the molecule, in fact, in the hydroxyl groups, the rest of the 
molecule doing very little. Is there any difference between these hydroxyl groups P 
It is a very nice question to ask, but a very difficult one to answer, because if one 
took glucose and acted upon it with any chemical reagent which was capable of 
reacting upon hydroxyl groups, the reaction went straight down the chain. It 
was, however, possible to take away the hydrogen atoms from the hydroxyl 
groups and replace them by the methyl group. There had been a great deal of what 
might almost be called juggling with the sugar molecule to introduce methyl 
groups, and when finally the methyl group had been put into every hydroxyl 
position, all the sugar propeities vanished. With three methyl groups, there was 
a change from the solid crystalline condition to a liquid condition ; whilst the final 
product, in which all the hydroxyl groups had been replaced by methyl groups 
was a mobile liquid, easily distillable, possessing no sugar propeities whatsoever, 
and was a clear indication that in this compound we had passed away from the 
sugars altogether. (A specimen of glucose with two methyl groups was shown, 
which had taken two chemists two years to obtain.) 

What results had followed from the study of these compounds, and what 
do we now know regarding these different hydroxyl groups P This much clearly 
emerged, viz., that the properties of glucose were largely confined to three 
positions in the molecule, and the part that mattered most was the —0 H 0 group 
at the top of the chain. That was the reducing group of the glucose, and was 
the first part of the molecule to be attacked. The remaining important positions 
were the five and six positions in the molecule, both of which had their specific 
reactions. 

Constitution op Oblluosb. 

Thefie are only a few of the properties of methylated sugars, and the principal 
applU4 ^ <^ses only, which were still unpublished, and had led to 
discoY^es to a certain extent fundamental. Cellulose, about which a great deal 
was known, is still a baffling kind of substance. We know with certainty about 
cellules#; lihat it is built up of glucose molecules joinetl together. The earlier 
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idea was that these molecules were joined end to end, but there is now an alter* 
native idea. At the present time the bulk of the evidence was^entirely opposed 
to the idea that cellulose is built up of large units, and points to it consisting of 
small units joined together, and these small units seem to consist of three glucose 
molecules joined together, and not two. 

Has Synthetic Starch been made P 

There is, however, still a great deal to be learnt. How are the molecules 
joined together, and what are the forces which hold them ? That was where the 
organic chemist stopped short and looked to his physical brethren for enlighten¬ 
ment. The chemist has artificially prepared glucose and some of the disaccharides, 
but he has never prepared artificially a polysaccharide, and it seems a heroic task 
to set out on such a venture. Yet, in a blind and almost blundering way, the 
chemist has stumbled on something which, if not exactly the synthesis of starch, 
is very near to it. This, again, represented unpublished work, and he referred 
his audience back to the discovery of Pictet, for which he had great admiration, 
because it showed the merit sometimes of drawing a bow at a venture. PiCTET 
distilled starch m a high vacuum, and he did not know what it was he expected 
to get, but he converted ordinary starch into a most beautiful crystalline substance, 
a material known as gluoosau. Then Pictet, with an ingenuity which did him 
credit, tried to reverse the process; he started with glucose and tried to convert it 
into starch. He did not succeed, but he got a material which he called a synthetic 
dextrin. 

It was decided that a parallel study should be conducted in the Principal’^ 
laboratory. Glucosan fused with the addition of traces of metallic chlorides, 
became opaque, and passed over into a white amorphous solid, remarkably like 
starch. From that mixture, after a long and complex process, he had isolated a 
pure white substance which analysed like starch. It was methylated and distilled 
in a vacuum and analysed, and the molecular weight determined in the usual way. 
When that was done, the molecule was broken into pieces, and the methylated 
sugars which were then formed were isolated and identified with this extra¬ 
ordinary result; a substance which he called glucosan maltoside. He would 
called it a synthetic starch. It had one glucose molecule joined to glucosan, but 
the point was that glucosan had not the structure of maltose, but part of the 
molecule was maltose, which rearranged itself exactly like starch. It showed 
that two-thirds of Pictet’s synthetic dextrin was chemically and physically 
indistinguishable from starch, and he regarded it as a most profound and striking 
discovery for the sugar universe. There was much to be criticized in it, but it 
seemed to be the first successful effort to penetrate the molecular structure of the 
polysaccharides. 

Looking at the matter as a whole, the Principal said it was inevitable that the 
reflective chemist should ask where we stand and what are the sugar problems 
to-day. His own opinion was that for the time being researchea on structure had 
outpaced the efforts to study the reactions of the sugars themselves. Many 
problems which lie at the very foundation of sugar chemistry remain unsolved. 
To what cause does the glucose molecule owe its optical activity, and why is the 
glucose configuration favoured to the exclusion of others; what is the chemical 
process in nature by which glucose is formed, so desperately difficult to reproduce 
in the laboratory; and in what manner do sugars lose water P Only when the 
chemist regarded it as a crime to conduct sugar synthetic reactions at the boiling 
point would there be any real hope for sugar chemistry. 
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Investigation of the Colloids of Cane Juices and 
Syrups in Natal and Mauritius.* 

By B a. W. FABNELL. 

Chemist. British Empire Sugar Research Association 

General Conditions in Natal. 

The climatic conditions of Natal are peculiar. The rainfall for the last six 
years has been low, culminating this year (1924) in an unprecedented drought, 
whUst, moreover, frosts frequently occur during the winter and severely damage 
the cane. The importance of Uba cannot be exaggerated, as it accounts for over 
^9 per cent, of the total cane grown in Natal, and so far has been the salvation of 
the sugar industry of that country. 

It seems as if the phenomenal haidiness of the Uba cane is paitly due to its 
high colloid content. These colloids bind water and increase the resistance of the 
•cane to drought and disease.^ 

Owing to the slow growtli of the Uba cane in Natal (where it takes two years 
to mature), the sucrose content is generally high, and its purity very fair. Its 
glucose content, though, is low; while its ash and colloid content is high. 
Consequently, recoveries are generally low, averaging about 78 pei cent, of the 
sucrose in the juice for those factories working the sulphitation process, and 
making white sugar. 

Uba juice is difficult to clarify owing to the high quantity of colloids, and 
even for the manufacture of 96° sugar it is necessary to sulphur the juices, as the 
'^muds” do not settle if the juices aie meiely limed and heated. For the manu¬ 
facture of white sugar, the law juice is sulphured cold to about 1*6 grm. SO, per 
litre or higher, the pH being about 4*0,* the sulphured juice is limed back to 
litmus neutrality, or slight acidity, pH 6*9, and after heating, the juice is settled, 
phosphoric acid usually being added. The only factory where all the clarified 
juice is filtered works the carbouatatiou process (De Haan’s modification^). 
Recovery with carbonatation is considerably highei than with the sulphitation 
processes employed by the other Natal factories, and the sugar is of much better 
quality. 

General Conditions in Mauritius. 

In Mauritius the conditions are absolutely different. The climate is better 
suited to the growth of the cane and the average rainfall ds much higher than 
that of Natal. However both climatic and soil conditions vary considerably in 
different localities, unlike Natal, where things are more uniform. 

There is practically no Uba cane in Mauritius, and the juice is very easy to 
work. White sugif «|iade entirely by the sulphitation process. Sulphitation 
is not so intense Ai in fTstal; the raw juice is generally only sulphured to 
about one grm. SO, litre (pH 4). No phosphoric acid is added to the juice 
(or only occasionally), although it is often used on the syrup. Frequently the 
whole of the clarified juice is filtered through plate-and-fraroe presses, or through 

^ PablUhed with the kind permiBsiou of tiie British Empire Sugar Reseaich Association. 

This paper contains an aooonnt of work done during 1934 in Natal and Mauritius, 
following directly on the lines inaugurated by the writer at the Imperial College of Tropical 
Agriculture, TaloMad. See also I S.J , 1924, 430; 1935, 89, 94 and 141 . 

• c f. ^ “ The Colloidal Properties of Winter Wheat Plants in Relation to Frost 

Resistance." Seienee, 1934, 178. 

• ' *1 1M6, 141 * 1.8 J., im, 634 
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Philippe filters. In two factories the syrup is filtered between the 3rd and 4th 
vessels of the quadruple efieot through vacuum Philippe filters. In Natal this 
would be quite impossible owing to the great quantity of wax, it being possible 
to filter the XJba juice only after carbonatation, and the syrup either by carbon- 
atation or by Bach’s process. 

The methods of boiling vary considerably in Mauritius, unlike Natal where 
a straight three-massecuite system is general. There are one, two, and three 
massecuite-processes in different Mauritian factories and sometimes there is much 
re-circulation of the molasses. The average boiling-house recoveries are high, 
about 84-85 per cent., figures only reached in Natal by the carbonatation factory. 

Experimental. 

Various juices and molasses were taken from different factories in the two 
countries and the following constituents determined by methods already recorded 
elsewhere*:— 

( 1 ) Total colloids (non-dialysable substance). 

( 2 ) Total pentosan” (furfural yielding substance). 

(3) Colloidal pentosan. 

(4) Total nitrogen (including amino acid, amide and protein). 

( 6 ) Colloidal nitrogen (protein). 

( 6 ) Wax (ether or chloroform extract). 

(7) Total ash (including silica, ammonia precipitate, lime), and 

( 8 ) Colloidal ash „ „ „ ,, also SO 3 

A. /wiccs.—So far we have not very much information about the amount of 
colloids in raw and clarified cane juices. Table I gives a few figures for some 
juices of Natal and Mauritius, and also for Louisiana (Brewster and Baines,^} 
and Hawaii® 


Table I. 

Natal— Juice 

Colloids 

Per cent, 

Bnx 

Colloids 
remored, 
Per cent. 

Raw mixed juice A . 

1'79 

— 

»» »» . 

1*89 

. . — 

Mauntim — 

Haw^mixed juioe At. 

1-86 


Sulpho-defecation clarified A . 

0*26 

81-0 

Ha# mixed juice B . 

2*19 

,. 

Sulpho-defecation clarified B . 

0-14 

94*0 

XowwaMa—(B rewster and Haines.) 

Haw juice. 

1*2 (assumed 16^ Bnx.) 

Sulpho-defecation clarified. 

0-4 

„ 670 

ir(iu>att~(BoND.) 

Haw crusher juice. .. 

1-9 

. . 

Lime-defecated clarified . 

0*8 

60-0 


Bond found on the average that nearly 80 per cent, of the total colloids were 
removed by adding lime to the juice until it was alkaline to phenolphthalein, 
heating to cracking point, and filtering through kieselguhr. 

Table II shows some pentosan and pectin figures for Trinidad, Natal, and 
Mauritius j uioes: — ^ 

t 1934, 430, 360, 480. ^ 1038, 88. 

* Bond. Reports of the second Annual Meeting of the Association of Hawaiian Sugar 
Technologists, 1938, p. 163. 
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Tablb II. 


Trinidad-^ Juica. 

Pentosan 
Per cent. 
Brlx. 

Pentosan 

removed, 

Per cent 

Pectin 
Per cent. 
Brix. 

Pectin 
removed. 
Per cent 

Hand-ortished raw . 

0*04 

.. — 

0*010 

•« 

(piST 6*7) lime-defecated clarified 

0*04 

.. 00 .. 

0*009 

.. 10-0 

Katal^ 

Raw mixed juice. 

0*34 

.. — 

0*38 

• • 

Oarbonatation clarified. 

0*08 

.. 76*0 .. 

(not determined) 

Mauritiui’^ 

Raw mixed juice A . 

0*14 

.. — 

0*12 

.. 

Sulpho-defecation clarified A .. 

0*06 

.. 67*0 .. 

0 03 

.. 76*0 

Raw mixed juice R . 

0-27 

t • a • 

0*08 

t f 

Sulpho-defecation clarified B .. 

0*13 

.. 52*0 .. 

0*04 

.. 60*0 


It is interesting to notice the large amount of pentosan removed by carbon- 
atation and also by sulphitation, whereas ordinary defecation with lime alone 
apparently removes none (Hazewinkbl and Stbubbwald, ^ Paknbll^) Much of 
the pectin is also removed by sulphitation (and also presumably by oarbonatation) 
by adsorption. 

Table III gives the results of some nitrogen (Kjbldahl) determinations made 
on juices of Natal and Mauritius :— 

Table III. 


Natal-^ Juice 

Nitrogen 

Per cent. 
Bnx. 

Nitrogen 
removed, 
Per cent. 

Raw mixed juice . 

0 65 

.... 

Oarbonatation clarified.. . 

0*20 

.... 64 0 

Mauritxut^ 

Raw mixed juice . 

0-26 


Sulpho-defecation clarified. 

0*22 

.... 140 


It certainly appears that carbonatation removes more nitrogenous substance 
than Bulpho-defecation. Baxtlt^ is at present working on this subject in Natal. 
Silica was determined in the undialysable matter from different juices with results 
as follows :— 


Table IV. 


Juice. 

Colloidal Silica 
Per cent Bnx. 

Per cent. 
Colloidal Silica 
removed. 

Natali 

Raw mixed juice . 

. .. 0*099 , 

— 

Mauntiw — 

Raw mixed juice A . 

.... 0*017 


Sulpho-defecation clarified A 

. .• 0*003 

82 

Raw mixed juice B . 

.... 0*038 


SulphCi^efecation clarified R.. .. 

, 0*006 

82 


It is intereetittg to see that over 80 per cent, of the colloidal silica present in 
two Mauritian juices was removed by sulpho-defecation (sulphuring before lim¬ 
ing). Mulleb^ has shown that little colloidal silica is eliminated by liming before 
sulphuring unless the juice is first heated to over lOO^C. His observation has 
been couffrmed in some defecation factories by BntiK^ in Demerara. Furthermore 
although direct experiments have not been made on carbonated juice it seems 

, ’ 1913. 318. 1994, 490. ■ Private oommunlcatloa. 

4 Mulls*. J.S.J, 1991, 979 ^Bird. Za. lianter, 1939, Vol. IS, 91; 1933, 44. 

* * 
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probable that oarbonatation removes more colloidal silica than does sulpho- 
defecation since the amount of colloidal silica in Natal carbonatation molasses is 
less than one half that of the sulpho-defecation molasses (see Table Y). 

B* Molaaea, —Table Y gives the results of some analyses made on different 
Natal and Mauritian molasses. 

There is more variation in the figures for Mauritius than for those of Natal. 
This is to be expected when one takes into account the great diversity of 
Mauritian conditions already mentioned. Theie are about twice as much colloids 
in the Natal sulpho-defecation molasses compared to those of Mauritius. The 
difference between the Natal carbonatation and sulphitation molasses is very 
striking. Certainly carbonatation removes more colloids than sulpho-defecation. 
Considering the high figures obtained for the colloids in some Trinidad defecation 
molasses (1 *5-2*0 per cent.) which had been made from ordinary cold limed juice, 
it would seem that sulpho-defecation removes more colloids than ordinary 
defecation. 

Comparing the various constituents of the Natal molasses to those of 
Mauritius (Table Y), we see that the total and colloidal pentosan is higher .* so 
also is the colloidal silica. Colloidal nitrogen (protein), is about the same, but 
the total nitrogen of the Mauritian molasses is about double that of Natal and 
therefore must be due to excess amino-aoids and amides which are dialysable. 
Column 7, Table Y, shows this. The analyses of the molasses of the two 
countries bear out in general the observations made from the analyses of the 
juices. 

Table VI gives an idea of the actual composition of the colloids from the 
different molasses. 

There is a general similarity in the proportion of the different constituents: 
The amount of ash is high, being over 30 per cent, of the colloidal substance, 
most of it consisting of silica. There is no doubt of the existence of this sub¬ 
stance amongst the colloids of the cane. Part of this silica appears to be in 
organic combination as suggested by Muller, part in combination with lime. 
It is known that calcium silicate forms a colloidal solution in the presence of 
sucrose.' When the sucrose is removed by dialysis the calcium silicate precipi¬ 
tates. The same is also true of ferric hydroxide. Calcium sulphate (piincipally 
formed by^oxidation of sulphite) is present in sulphitation molasses in finely dis¬ 
persed form (possibly colloidal.) Both silicate and sulphate of lime accumulate 
when the molasses is constantly returned to the pan.* This is well shown from 
the analysis of the molasses from Highlands factory, Mauritius (Mamitius K.), 
where there is a certain amount of ** boiling back.” It appears that the very 
high amount of colloids (3*05 per cent.) consists largely of silicate and sulphate of 
lime. 

Many constituents of the different molasses colloids could not be deter¬ 
mined. Wax and tannin are known to be present. Galactan determinations 
were made on the colloidal substance from two different Mauritian molasses, but 
in ueither case was any found. Therefore the gum recently described by Gupta, 
Sen and Watson* was absent. 

A few wax estimations were made on some Natal molasses. The wax was 
determined by ether extraction. A 50 per cent, aqueous molasses solution was 
shaken in a separating funnel with successive portions of hot ether and the 
ether extract evaporated in a tared flask. ^ 

1 Wbisbbbg. JtuU Soc. Chim. (Paris). (3) 1806, IS. 1097. 

* Gbbbiios. ** Cane Snjar and its Manufacture (1000), p. 886. 

* Gupta and Watson. 8oe. Chem* ind„ 1084, IS, 20i; LSJ,, 1084, 801. 
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Total Colloidal Per cent Total Colloidal Per cent. Total Colloidal Per cent 
Colloids Pentosan Pentosan total x 6 3 iV X 6*3 total Silica Silica total 

M01.ASSES percent, percent, percent. Pentosan percent, percent. ATxes percent, percent Silica 

Nmial — Molasses Molasses Molasses. Colloidal Molasses. Molasses Colloidal Molasses Molasses. Colloidal 

Mt. Edgecombe (carbonatation) 0*31 .. 0*20 .. 0 036 .. 17 4 .. 1 87 .. 0 054 .. 2*3 .. 0 20 .. 0 060 .. 29*0 
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Table YII, 


Molassbs 


Natal--’ 

Sulpbo-defecation, A. Empacgeni «. 
„ „ B. La Mercy.. . 

„ „ 0. Benisbaw .. 

Oarbonatation, Mount Edgecombe A, 


i» »» 

Trinidad— 

Defecation, Waterloo 


9 * 


JB. 


Wax per cent 
Molasses. 

0-21 

.. 018 
.. 0*17 

.. 0-12 
.. 0-16 

.. 0-26 


There is only slightly less wax in the oarbonatation molasses. Bault 
(pi^vate communication), is at present studying the effect of oarbonatation and 
sulpho-defeoation on the remoTal of cane wax. It is interesting to see the high 
figure for the wax in the sample of Trinidad defecation molasses. The Trinidad 
cane does not contain so much wax as the Uba of Natal. Apparently sulphitation 
removes more wax than ordinary defecation. Bkownb’ found a large quantity 
of wax in the substance precipitated from cane juice by the action of SO,. In 
cold acid solution cane wax rises to the top of the juice by reason of the emulsified 
air bubbles. At one factory in Mauritius (Beauchamp) the sulphured juice 
{pH 4’1 to 4*4) runs into a large shallow tank, or Bac portal^ divided into different 
compartments and provided with an overflow. The waxy scums rise to the top 
and are returned to the mill. For the successful woiking of the Bac portal it is 
essential that the emulsified air be retained in the juice. Consequently the tank 
is as near the mill as possible and the crusher juice itself is not sulphured, but 
mixes with the highly sulphured juice of the second mill (eleven-roller mill). 

Smith^ has shown in Hawaii that wax is adsorbed by the precipitation of 
calcium phosphate. 

The following Table (Table YIII) summarizes our present knowledge of 
the removal of cane colloids by different methods of clarification. 


Table YIII. 

-DKFBCAIION-' 


Colloid. 

Cold Lime. 

Hot Lime 

Sulphitation 

Oarbonatation. 

Pectin . 

•• + 

+ 

+ 

++ 


(if pff 8 and over) 

Pentosan . 

.. 0 

0 

•• + 

+ + 

Albumin .. .. .. 

•• + 

•• + + 

•• ++ + 

•• +++ + 

Wax . 

.. +(P.O.) 

.. ? + +(P.O.) 

• • + + + 

.. +++ 

Silica . 

.. 0? 

•’ jl± 

•• .+ + 

+++ 

Total colloids. . 

.. '+ 

•• + + 

++ + 

.. -f- + + 4“ 


(•f «. a certain amount of colloid is removed.) 


The present Cuban grinding season bas not been free from some labour troubles, 
either at factories or else in ooiUiexion with the transport arrangements. A strike of 
stevedores at Oi^o Juan Santo tod to mill workers going out in sympathy. Strikes have 
also occurred at Centrals Bqgton, Delioias and Obaparra, and they have resulted in the sugar 
cane planters of those mills loMulating a demand for increased payment on their cane. 
Hallway strikes have also been tiireatened because a demand for increased pay on the part 
of the men bas been met by a refusal by the companies, mainly because the low price of 
sii^r bas had a depressing effect on business conditions. Needless to say, a railroad 
strike in Cuba in the height of the grinding season would constitute a serious injury to 
Cuban business. 


1 Bbowne. La. Bulletin, No. 91. 

*8KrrB. eBeport of the Raw Sugar Teobnical Committee, ^CAwaiian Sugar Planters 
AssosiaUon (1993); 1994,^181, 366, 333. 
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Baltimore Meetinil of the Sugar Section of the 
American Chemical Society. 

The 69th Oonveution of the Amerioau Ohemical Society was held at Baltimore 
in April of this year, and following are abstracts of some of the papers presented 
to the Sugar Section. 

Physical examination of sugar juices, — K, R, Lindfors. Methods at present in 
use in sugar factory laboratories do not furnish any reliable information as to the 
efficiency of thick-juice or syrup filtration, or the advantages gained by treatment 
with filter aids or sulphitatiou. Apparent and real purity values mostly remain 
unchanged, and ash determination is of little value, as the material removed is 
mostly of organic nature. It is here proposed to introduce unifoim methods for 
the expression of visible and colloidal turbidity, and to report these, as well as 
viscosity and surface tension, in terms conveying a definite meaning to the average 
sugar man. Thus it will become possible to compare variations in the work, and 
express the results obtained by other methods, at different plants, in exact figures. 

Testing apparatus and method for determining the filtrahility of raio sugars ,— 
Louis E, Dawson* A pressure filtration apparatus is described which can be used 
in the study of various types of solutions, filter aids, decolorizing carbons and 
filter media, as well as for the study of the fundamental laws of filtration. It can 
be used for solutions varying in volume from 450 c.c. to litres with a filtration 
area of 1, 2, 3, 4, 5, or 6 sq. ins. Pressures up to about 100 lbs. per jq. in. and 
temperatures at room temperature and above can be used. It is provided with a 
stirrer and other accessories needed to provide for the reproducible control of 
conditions. It is mounted on a portable stand. A method is described which gives 
reproducible results with samples (500 grms.) of raw and refined sugars in 50 per 
cent, solution containing 5 grms. of kieselguhr. The tests are carried out at a 
temperature of 85®0. and a pressure of 30 lbs. per sq. in. over a period of 30 mins. 
Besults are given showing the reproducibility of the method, and the filtiability 
of eight samples of raw sugars and a high grade refined sugar are compared. 

Colour standards for soft sugars, — H, L Knowles, Soft or brown sugars are 
classified on a basis of the depth or amount of colour. Grading is usually 
accomplished by reference to standard soft sugars. As different grades of soft 
sugar hare, within certain limits, different market values, soft sugar standards 
are of some importance and are of especial interest to the sugar refiner. The 
colour of soft sugar is apt to change quite readily. Standards made therefrom 
are not reasonably permanent; moreover, they cannot be easily duplicated. For 
these reasons the writer attempted to make artificial soft sugars and found that 
coarse powdered grades of granulated sugar, pigments and Eussian oil when mixed 
gave a good imitation soft sugar which experience has shown is reasonably per¬ 
manent and practicable in application. The preparation of standards from these 
materials is described. 

Temperature and analytical changes in sugar liquor during bonehlack filtration ,— 
H, /. Knowles, The distribution of boneblack in a filter, not provided with a 
mechanical distributor, is shown by screen analysis of char taken during the 
filling of the filter. Temperatures of liquor at certain points at the side and 
middle of the filter during operation are shown; and colour absorption by the 
char at the side, middle, and at a point halfway between, at three different 
elevations of the filter, is compared, the rate of flow of liquor at the three different 
points in the filter being indicated. Further^ analyses of approximately the same 
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liquor, sampled at three places on its Journey through the filter (down the side, 
down the middle and ddVrn a section halfway between) are presented. Erom the 
results of tests, the drop in pH duiing filtration is shown and the proper pH at 
which liquor should be kept to preyent loss of sucrose by inversion is indicated; 
while the importance of proper char dishibution when filling the filter is brought 
out. 

lavertaae hydrolysis constants for sucrose and raffinose, — H, S. Paine and 
R, T. Batch. Becent advances in methods of sugar analysis depending upon 
hydrolysis by enzymes emphasize the importance of ]precise evaluation of the 
enzyme hydrolytic constants. The invertase inversion constants of carefully 
purified sucrose were determined at frequent intervals of sucrose concentration 
oveP the range 2*6 grms. to 26*0 grms. sucrose per 100 c.c. at 20'’0. Four invertase 
preparations of the relative activities I, 6*5,12, and 29 were used and the temper¬ 
atures of inversion varied from 20®0. to 47^*0. The relation of the inversion 
constants to sucrose concentration is expressed by the linear equation : inversion 
constant = 131*18 + 0*0728 c, where c = the number of grms. of sucrose per 
100 c.c. The data obtained by using invertase preparations of varying activity at 
different temperatures of inversion under otherwise identical conditions were 
concordant. The average raffinose hydrolysis constant (ratio of polarization aftei 
invertase hydrolysis to the original polarization) was found to be 0*521 at 20®C. 
for a range of direct raffinose polarizations varying from a minimum of 17*4^ to a 
maximum of 63*2® Ventzke in a 2 dm. tube; the variation in this constant is 
is extremely small for the range mentioned. 

The relation of structure to rotatory poduer in the sugar group. —C. 5, Hudson. 
The discovery of the two isomeric forms of methyl glucoside by Emil Fiscabk 
in 1893 proved that one of the asymmetric carbon atoms of glucose has a mobile 
structure. In 1909 the author advanced a theory by which the optical rotatory 
power of the methyl glycosides and many other substances of the sugar group 
could be correlated with the structure of this carbon atom. Since then a large 
number of experimental researches have shown that this correlation is well 
founded and that it can be used to determine the molecular structure of many 
carbohydrates. The present address is a presentation of the results of these 
researches in the form of a general review and a summary of the principal 
conclusions. 

Fermentation in the syrup phase of certain types of confectionery and means of 
controlling same. — H. S. Paine and J. Hamilton. The variation in the solids con¬ 
tent of the syrup phase of various grades of fondant or * cream’ confections, as 
determined by the composition of the batch, was investigated in view of the 
general observation that the tendency of syrups to undergo fermentation diminishes 
with increase in density. Fermentation of this type of candy causes a considerable 
annual loss to the confectionery industry. * Hand rolled’ creams are more subject 
to fermentation than * oast ’ creams; the former contain higher proportions of 
sucrose and the solids content of the syrup phase may vary approximately from 
66 per cent, to 75 per cent., while the latter contain higher proportions of com¬ 
mercial glucose and the solids content of the syrup phase may reach 81 to 82 per 
cent. The solids content of tibe syrup phase of fondant confections of high initial 
sucrose content may be increased to approximately 83 per cent, through inversion 
of a portion of the sucrose by the enzyme invertase. The latter is added in 
regulated amount designed to produce inversion at the rate desired after the goods 
are coated w^Jh chocolate. 




Effect of Certain Factors on the Candy Test of 
White Cane and Beet Sugars.' 

By H. S. FAINB. M. S. BADOLLET, and J. C KEANE. 

Candy Tests. 

The so-called “candy test” was applied to a number of samples of ordinary 
granulated sugar and various comparative tests were made of the sugars and 
resulting “ barley ” candies. This test, which reproduces the maximum conditions 
of temperature employed in manufacture of hard candy, was applied in the 
following form. 

In a 750 e.c. porcelain casseiole were placed 227 grms. of sugar and 87 c.c. of 
water, and the mixture heated at such a rate that a temperature of 176*7®C. 
(350°h\] was attained in 30 minutes. The resulting dense syrup was poured in 
an iron frame resting on a stone slab in such a manner as to produce a i octangular 
12*7 X 15*2 cm. (5 X 6 in.) piece of hard candy of practically uniform thickness. 

An approximate comparative record of the colour of the various candy pieces 
was made by means of a Lovibond tintometer, and observations were also made 
regarding rate of initial sucrose crystal formation and rate of propagation of 
crystallization through the candy mass. 

The candy was then broken up and the direct polarization of suciose normal 
weight solutions at 20^0. was determined. The table below shows the values of 
a number of criteria applied comparatively to the various sugars and the hard 
candies made therefrom; each sample of sugar and the cori'esponding candy are 


designated by the same number. 

Sucrose normal 
weight polar- 

vii 

(colon- 

a 

Dynes per 

Reducing substances 
calcd. as invert sugai 

MAPhKlAL 

izatiou ® V, 

metric) 

cm. 

Pci cent 

Sugar 20 

99-76 

7*36 

66-0 

.. None 

Candy 20 

96-19 

6-7 

64-6 

1 08 

Sugar 21 

99-71 

7*30 

65-8 

.. None 

Candy 21 

96-66 

6-9 

66*3 

1 20 

Sugar 22 

99 72 

7-36 

59 6 

None 

Candy 22 

94-86 

6-3 

66-2 

1-61 

Sugar 23 

99-67 

6-40 

60-8 

0-06 

Candy 23 

93-36 

5-2 

67*0 

3 46 

Sugar 24 

99-71 

6*30 

70-6 

.. Trace 

Candy 24 

94 36 

5-6 

68-0 

2-64 

Sugar 25 

99-74 

6-60 

68*3 

None 

Candy 26 

96-00 

5-7 

57 9 

0 96 

Sugar 26 

99-74 

6-60 

62-8 

Trace 

Candy 26 

92 45 

6-7 

66 2 

3 93 


Examination of the data in the table shows that theie was exceedingly little 
difference in the normal weight pblarizations of the various samples. Haid candy 
prepared from sugar with highest generally had a higher normal weight 
polarization than that made from sugar with low fH value. Sugars of lower 
and candies made therefrom usually contained a greater proportion of reducing 
substances than sugars of higher p^fiTand their resulting candies; this relation is 
correlative with that existing between the normal weight polarizations. 

The pH value of the hard candy was always considerably less than that of 
the sugar from which it was produced. The decrease in pE is evidently due to 
production of organic acid-reacting substances resutting possibly in part from 
destruction of sucrose, accompanied by inversion and, at a later stage, destruction 

^Extracted from the Authors* paper **Colloids in Cane and Beet Sugar Manufacture"; 
See 1.8. J., 1995, 147-159; 910-214. 


268 






May] 


The International Sugar Journal. 


[1926. 


of dextrose and fructose. As the decreases the rate of inversion increases 
and, since levulose especially is readily decomposed with formation of acid 
products, the 'pH further decreases and thus the interaction of these factors 
continues. The candy of highest jpiT value (6'7) was obtained from sugar of pH 
7*35 (the highest value observed), but the general relation between the pH values 
of sugar and candy is not fully apparent, e.g., it is not certain whether the net 
formation of acid products from sucrose, dextrose, and levulose is accelerated 
more by a slightly alkaline than by a slightly acid reaction, or vice versa. 

The a values of the hard candies varied less than those of the corresponding 
sugars, high surface tension being reduced to the general level of the lower ones. 
This is probably due to the formation of highly dispersed emulsoid caramelization 
I^odjacts, which depress suiface tension. A rather dilute solution of caramel 
(prepared from sucrose) had a surface tension of 54*3 dynes per centimetre, and, 
when added to a sucrpse solution, depressed the a value of the latter. The colour 
of the candies increased in the following order; 25*24-20-26-21-23-22. 

The time periods required for initial foimation of sucrose crystals in the 
candies varied in general in inverse order to the normal weight polarizations of the 
latter: the rate of propagation of crystallization decreased with decreasing 
polarization. The proportion of reducing substances present evidently had a 
determining influence on sucrose ciystallizatiou in the hard candies. 

Crystallization in the hard candies usually proceeded from the surface inward, 
although in some instances the initial sucrose crystals were pioduced in the 
interior of the mass. Some of the crystallization phenomena were very striking; 
in one instance initial sucrose crystals were produced practically simultaneously 
on the two opposite faces of the rectangular mass and the two opposing 
crystallization waves proceeded at almost the same rate, meeting at a nearly half¬ 
way point in a slightly irregular line of demarcation. Inasmuch as the boiling 
points of sucrose solutions of increasing concentration foim a curve (b, p. = (/} 
sucrose concentration) which may be smoothly extrapolated to include the melting 
point of sucrose, such hard candies may be regarded as supercooled melts in which 
the small proportion of water i present acts as an impurity regulating the time 
required for initial crystal formation and the rate of crystal propagation. 

The rate of crystallization m the hard **barley ” candies in the above table is 
probably influenced more by the invert sugar present than by the colloids, although 
it must be remembered that, in addition to the colloids of the sugar, the 
decomposition products resulting from heating to 176*7^0. (3dO°E.) are 
predominantly of colloidal character (probably highly dispersed emulsoids). The 
various factors discussed in connexion with the experimental **barley” candies are 
of great importance in commercial hard candy manufacture. This general subject 
has been introduced here for the purpose of making certain comparisons between 
sucrose in crystal form and sucrose in the fom of an amorphous, supercooled melt. 

The present investigation indicates that the pH value (measured 
colorimetrioally in 26 gnus, per 100 o.c. solution^) of beet sugars is usually 
greater and that of cane sugars less than 7*0. In other words, the electrolytes of 
beet sugar have a slightly alkaline and those of cane sugar a slightly acid 

1 Compare In thU ooaiiSxiotl the aooeleratiug Influenoe of small proportions of water 
(adsorbed from the atmosphere) on crystallization of oommeroial hard candies from the surface 
inward; hence the increasing use of ** moisture-proof ” packages. In commercial hard candy 
manufacture the sucrose is partially inverted with cream of tartar or corn syrup is added, tlie 
invert sugar and corn syrup dextrins serving to retard sucrose crystaUlzatlon ; however, 
invert sugar and dextrius are hygroscopic, so that their Influeuoe on sucrose crystallizaUon 
is both accelerating and retarding, the latter being usually predominant 

• Since the electrolyte conte it of granulate 1 sugar it very smalL and the solution is poorly 
buffered, Mte vH value of the latter is exoeedlagly sensitive to mbsorptlou of atmospheric 
carbon dioxide. 
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predominant reaction. It is desirable in this connexion to test cane sugar made 
by the double carbonatation process, and the writers hope soon to have this 
opportunity. It is uncertain just what influence, if any, the colloids exeit 
indirectly on the pH value of the granulated sugai solutions, as a lesult of the 
poorly buffered condition of the latter. 

The importance of the pH value in determining adsorption of colloids on the 
sucrose crystals now becomes apparent. The pH value may also be of importance 
in determining the colour of adsorbed or otherwise retained pigments ; practically 
all these pigments are also to be regarded as colloidal, so that the pH value may 
influence them in a twofold manner. 


Laboratory Experiments determining the Inversion 
Losses in Cane Sugar Manulacture.' 

By C P WALTON. Jr., M. A. McCALIP, and W P. HOHNBERGEE. 

Carbohydrate Laboratory, Bureau of Chemistry, Washington, D C. 

PUIIPOSE OF THE INVESTIGATION. 

For several reasoiis it has been difficult to investigate inversion in the factory, 
one concerning the taking of corresponding samples throughout the process, and 
the other the fact that few sugar-houses have laboratories sufficiently well 
equipped for the study of such a problem. As the result of these difficulties, 
little reliance has been placed m the past on such analytical data as have been 
reported on chemical contiol sheets, which might oi might not be consideied 
indicative of inversion. 

Procedures which have been used in the laboratory for determining inversion 
have been subject to criticism because they have not accurately reproduced 
operating conditions. In other words, the changes of acidity and sucrose con¬ 
centration occurring in the manufactuiing operations have not been duplicated, nor 
have time and temperature been given proper consideration. 

On the other hand, lu this study- certain definitely specified conditions, 
in respect especially of temperatuieaiid time, known to exist commonly in practice 
have been arbitiaiily selected, these being briefly as follows:— 

Laboratory Duplication of Factory Prockduke, 

Defecation ,—The pH value was adjusted by the addition of sulphurous or 
phosphoiic acid, or railk-of-lime. In most of the defecation experiments, the 
factory temperature duplicated was 100*5 to 93°C. (‘213 to 199*4°F.) over a period 
of 4 hours, the samples being rapidly heated to boiling over a flame to duplicate 
the effect of passing the juice through a heater. 

Evaporation to ayrup ,—Use was made of a single effect evaporator (a labor¬ 
atory triple effect not being available), the total time allowed for evaporation 
being 1 hour and 45 min. During the first 35 min., the temperature was 82^0. 
at 368mm. (14*5 in.) of vacuum, for the second 35 min., 71*^0. at 521mm. (20*5 
in.), and for the third 35 min., 60®0. at 622 mm. (24*5 in.) vacuum. Four litres 
of juice yielded about 1000 c.c. of syrup at 50® Brix. 

1 InduitHal and Engineering Chemietry. 1925, 17, No 1, 51-56, here abridged considerably. 
A short abstract of this important paper has already appwed; 1924, 312. 

^ Juice used was sent to Washington from Louisiana, having originally been packed hot 
In S-gall. cans Immediately on receipt it was placed inr cold storage, under which con¬ 
ditions it kept perfectly. 
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Boiling Byrnp to Time taken for a first strike was 4*5 hours; 

maximum temperature for graiuing was 73°0., the minimum 67^0., and the 
average 69*0. For a second strike maasecuite, the aveiage temperature in the 
pan was 60'’0., and a two-hour period was required to concentrate from 54*4 to 
91*2® Brix. The time in the crystallizer was four days, the temperature being 
reduced during this time at a definite gi^adient from 60 to 3d®0. 

Discussion. 

Eeferring to Table I, and allowing for maximum experimental error, inver¬ 
sion during the defecation of limed juice is not definitely apparent until the initial 
'pH of the juice is reduced to 6-1. In Experiment 2, Table I, the percentage of 
si^rose docieased from 12*18 to 12*13, a difference sufficiently greater than ex- 
perinifintal error to justify the conclusion that inversion had occurred; while 
confirmation is found in the increase of the glucose ratio from 8*213 to 8*673. In 
Experiment 1, Table I, the percentage of sucrose decreased from 12*21 for the 
blank to 12*19 for the sample of which the pH was 6*5. Although this diffeience 
is not in excess of experimental error, the glucose ratio increased fiom 8*059 to 
8*367. Moreover, in Experiment 3 the sample of initial pi76*65, and in Expeii- 
ment 2 the sample of initial pH 6*7, showed the maximum decrease in suciose 
attributable to experimental eiror, and likewise the maximum increase in glucose 
ratio. Although a single expeiiment might not furnish conclusive evidence, 
since the variation in percentages of sucrose and glucose during defecation in 
these experiments was always in the same direction, it is apparently safe to con¬ 
clude that the border line close to which a slight degree of inversion takes place 
is approximately pH 6*7. Eeferring to Experiment 4, Table I, the conclusion 
seems warranted that no inversion occuired in the defecation of sulphur lime- 
juice. 

In the experiments listed in Table II unusual conditions obtained. In 
Experiment I the initial apparent solids content was 17 *9® Brix, instead of approx¬ 
imately 15® Brix, as for the experiments reported in Table I. Although only one 
experiment at this density is reported, the data indicate that some inversion 
occurred even in the sample designated ** blank defecated,’’which possessed an 
initial pH of 7*1. Although it is not safe to conclude from the results of one 
experiment that an increase in degrees Brix from 15 to 17*9 is solely responsible 
for the observed inversion at higher pll^ it is true that the inversion velocity 
increases at higher sucrose concentrations. 

In Experiment 2, Table II, the conditions differed markedly from those 
applying to the experiments in Table I, in that the period of heating was pur¬ 
posely increased to 18 hours to approximate roughly the temperature eoudition 
which would obtain in the defecation of juice by use of the Dorr clarifier. In 
operating this apparatus it is estimated that, although most of the juice remaina 
in it for a comparatively short time, possibly 6 per cent, of the total volume 
handled is retained for as long as 18 hours, and possibly as much as 2 or 3 per 
cent, remains in the clarifier tor an even longer period, this juice being that which 
remains in the bottom bdore the muds are drawn off. It has been observed in 
practice that juioe becomes more acid the longer it remains at a relatively high 
temperature, and (he results of this experiment show that the pH decreased from 
a value as high as 8*25 to one of 6*35 at the end of the 18-hour period. The 
inversion in tids experiment was undoubtedly greatly in excess of experimental 
error, l^doikldty of the juice, however, increased somewhat owing to evapor¬ 
ation, and^t oannot be concluded that the same degree of inversion would occur 
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in ordinary practice. In order to determine this question more definitely it is 
necessary to repeat the experiment, taking care tkat no appreciable eyaporation 
occurs. Experiment 3, Table II, shows an even greater degree of inversion 
because juice samples were kept in the oven for 40 hours and the concentration 
was increased by evaporation to approximately that of a thin syrup. 

In all the defecation experiments the increase in pH determined colorimetii- 
cally was readily detectable, the greatest change being apparent in those samples 
in which the initial titrated acidity was smallest and the pH correspondingly 
highest. This is shown in Expeiimeut 3, Table I, and in Experiment 2, Table 11. 
As an explanation of this increase in acidity, the theoiy may be advanced that a 
greater destruction of glucose and possibly of other substances in the juice takes 
place with the formation of acid products when the samples are originally close 
to phenolphthalein neutrality than when they are somewhat more acid in 
reaction. 

The data reported in Table III indicate that, in the combined defecation of 
limed juice and evaporation to syrup under conditions comparable to factory 
practice, no degree of inversion greater than that attributable to experimental error 
can be inferred. The f)!! value, however, was practically the same in all these 
expeiiments with limed juice, and it is desiiable also to secure data for samples 
having a higher initial acidity. In the experiments on defecating sulphui-lime 
juice and evaporating it to syrup, inversion was cleaily indicated when the initial 
pH was 5*9 and the titrated acidity 1*25, the glucose ratio increasing and the true 
purity decreasing by amounts greater/than the expeiimental error. Some 
inversion is also indicated in those experiments in boiling SOg lime juice 
to syrup when the initial piTvalues for the juice weie 6*20 and 6*45, respectively. 
When the pH value of the juice was 6’7, little inversion, if any, occiuied. 

The results of the sugar-boiling experiments lepoi ted in Table IV indicate that 
in boiling raw sugar syrup to massecuite inversion takes place when theplf of the 
syrup (measured at 16® Brix) is as high as 6'6, the true purity decreasing fiom 
84*49 to 83*73; that is, by more than the expeiimental error. Agreement between 
true purities is exceptionally close in the experiment in which the pH of the 
syrup is 7 0, and in this case no inversion is indicated. When the pH value of the 
syrup is 6*7, the decrease in true puiity is somewhat less than the experimental 
error, being only 0*35, but this decrease is intermediate between the results of the 
other two experiments. It is possible to explain the close agreement in glucose 
ratios on the assumption that slight destruction of glucose occurred during the 
experiment. Oomparing the data of these three experiments, the pH value 6*7 
for raw sugar syrup appears to represent the boundary line at which there is only 
slight inversion, if any, but below which inversion becomes definitely apparent. 

In the expeiiments on boiling sulphur-lime syi*up to massecouite, also 
reported in Table IV, no inversion occurred, even when syrup of pH value as low 
as 6*0 was used. In Table Y two experiments are recorded in which sulphur- 
lime syrup at appiiliximately 60® Brix was boiled at atmospheric pressure for 16 
mins., and Bubse(|i!ijently kept on the steam-bath for 4 hours to duplicate approx¬ 
imately the practice of ** cleaning ” fihe syrup in a brush-pan in those factories 
operating to {uroduce first sugar and a high grade first molasses. No inversion 
occurred eleven the pH value of the syrup was 6*8 and the titrated acidity 0*46, 
whereas, vrhen the pH of the syrup was 6*96 and the titrated acidity 1*46, the 
increase in glucose ratio and decrease in true purity cleaily indicated appreciable 
inversion. 
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Table Yl gives the results of an experimeot on boiling molasses blank and 
then placing it in a crystallizer. The pH of this material, measured at 15° Brix, 
was 5*9, which is as low as in any samples of molasses resulting from the sugar 
boiling experiments in which no inversion occurred. The close agreement between 
both the glucose ratio and true purity for molasses and the resulting massecuite 
indicates that no detectable inversion occurred during this experiment. 

Whenever the quinhydrone electrode was used to determine the pH value of 
samples of syrup directly, without diluting below 40°Brix, the value found was 
always lower than that for the same sample after dilution to 15° Brix. A variation 
horn pH 5*55 for syrup at 46° Brix to pH 6*61 for the same syrup at 15° Brix 
represents a typical difference. This variation probably represents the net result 
of differences in acid concentration and dissociation and likewise of hydrogen-ion 
activity, since the volume concentration of both acid and sucrose is greater at the 
higher Brix. This relation should be kept in mind in factoiy procedures during 
which water is progressively evaporated. 

In boiling syrup to massecuite, the acidity is greater than that of the juice 
from which the syrup is derived, although, of course, the temperature is lower 
than during defecation. If boiling raw sugar syrup of pH 6 7 measuied at 
15° Brix, corresponding to pH 6 35 at 50° Brix, gives results indicative of inver¬ 
sion, it is obviously not necessary for the purpose of this investigation to study 
the defecation of juice of such initial pH that it will yield syrup of the pH value 
mentioned. 

It would seem lather that the initial pH value of the juice should be such 
that when this same juice is evaporated to syrup, the syrup can be boiled to 
massecuite without inversion. Beasoning along this line, the data obtained 
indicate that, in defecating juice for raw sugar manufacture, the initial pH at 
which it is safe to carry the juice lies between 7*0 and 8*0; * in other words, at 
such a point that this juice, when evaporated to syrup, will possess a pH 
(measured at 15° Brix) lying between 6*7 and 7*0. 

In the sulphitatioii process, by which direct consumption sugar is produced, 
it is indicated that a lower pH and correspondingly higher titrated acidity may 
be safely carried. The sulphites present in these sugar*house liquors appaiently 
retard the progressive increase in acidity by the decomposition of glucose, and 
may also possess a specific inhibiting property in the inversion of sucrose. In¬ 
vestigation of the specific iiifiuence of sulphites on pH measurement (both colori¬ 
metric and electrometric) is required for fuller explanation of this matter. 


Dr W. H. Hadfibld recently described^ new corrosion-resisting steels suitable for 
engineering purposes He said that attempts to produce such metals by adding small 
percentages of various elements had proved ineffective, and only by the use of substantial 
amounts of chromium or nickel could the object be achieved. With a chromium content 
of 13 to 14 per cent., and a carbon content ranging from 0*35 per cent, down to under 0*10 
per cent., an extremely valuable series of steels, which were resistant to most atmospheric 
and food influences was produced, tiuch steels suitable for nurposes ^uiring the char¬ 
acteristics of hardened steel, the machining and mechanical properties for engineering 
purposes, or a substantial ductility as required for many minor purposes, might be obtained. 
However, the resistance of steel was naturally only satisfactory as regards a limited range 
of corroding media, [f, along with the still higher chromium content, a substantial pro¬ 
portion of nickel be added, complete resistance to a much wider range of corroding media 
was obtained. * _^__ 

* This Is in substantial agreement with McAllef’s conclusions, Xouisiana Planter, 1924, 

* Enginm. 
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Manufacture of Suitar direct from Cane in India.' 


Twenty-three factories making sugar direct from cane worked in India during 
the season 1923-24 as compared with 19 in the season 1922-23 and 18 in 1921-22. 
Eleven* of these factories are situated in the province of Bihar and Orissa, eight 
in the United Provinces of Agra and Oudh, two in Madras and one each in Assam 
and Bombay. Enquiries were instituted by the Sugar Bureau to ascertain the 
output of these factories, and we are much indebted to the management of these 
factories for their courtesy in furnishing the statistics required under various 
heads. 

The table below shows the total amount of cane crushed and sugar made by 
theN factories in (1) Bihar and Oiissa, (2) United Provinces and (3) other 
provinces of India. The production of sugar direct from cane by modern factories 
in India totalled 1,044,855 maunds^ or 38,312 tons during the season 1923-24 as 
compared with 651,415 maunds or 23,886 tons in the season 1922-23. 

No of factories 

Cane crushed in maunds. Sugar made in maunds working. 

Provinces. /-'-s --*--s ^ 

1922-1923 192:t-1924. 1922-1923 1923-1924 1922-23. 1923-24 

Bihar and Orissa .. 4,770,721 .. 6,738,391 .. 377,292 .. 609,647i .. 9 .. 11 

United Provinces of 

Agra and Oudh.. 2,461,397 ,. 5,268,728 .. 171,272 .. 368,790^ .. 6 .. 8 

Other Provinces of 

India. 1,423,266 .. 1,996,917 .. 102,861 .. 166,617 .. 4 .. 4 

Total for India 8,666,374 13,994,036 661,415 1,044,865 19 23 

A study of the statistics will show that there was an increase of 5,338,662 
maunds in the quantity of cane crushed and of 393,440 maunds in the amount of 
sugar produced by factories in India during the season 1923-24 as compared with 
1922-23. This increase in all the provinces was due mainly to the fact that 
factories could obtain more cane for milling in the season 1923-24. It may be 
mentioned here that, in the season 1923-24, the area under sugar cane in India 
was 169,800 acres greater than in the previous season. 

If we take the all-India figures we find that 13’39 maunds of sugar cane 
were lequired in the season 1923-24 to produce one maund of sugar as compared 
with 13*28 maunds required in the previous season. This was due to the fact that 
some of the factories in the United Provinces were so overwhelmed with cane 
that they had to put it through the mills much faster than usual in order to take 
off this crop. 

During the season 1923-24, India’s production of molasses by modern fac¬ 
tories making sugar diiect from cane totalled 622,473 maunds as against 348,024 
maunds in the previous season. The increased production should naturally result 
in a reduction to that extent of the imports of foreign molasses into India unless 
oonsumption shows an increase in this country. 

According to Comfuem IteporU^ the Hawaiian sugar harvest is going ahead full speed. 
On February 28th approximately 230,000 short tone* or 36 per cent, of the estimated total 
of the new crop, had been harvested, as compared witti 205,000 at the same time last year 
and 148,000 two years ago. Daring February 60,600 tons of sugar were exported, setting 
a record for the Hawaiian sugar industry. ^ far a total of 148,900 abort tons, or about 
22*6 per cent, of the total estimated crop, has been shipped. All plantations are reporting 
sweeter juices and heavier than normal yields. The weather is unusually favourable to the 
current crop. 

' A oonMbution by Mr. Wvnnb Satbr in Agr. Journal of XX, 1, pp. 68-69. 

* One factory in Bihar did not famish the required figures. 

I * 1 Maund -- 89*28 lbs. 
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Publications Received. 


Annual Beports of the Society of Ohemical Industry on the Progress ot 
Applied Chemistry. Vol. IX; 1924. (Society of Chemical Industry, 
Central House, Loudon, E.C. 2). Price: 7s. 6d. to Members of the 
Society ; and 12s. 6d. to Non-members. 1926. 

We draw attention to the latest number of these valuable Annual Eeports, ^ 
in which those engaged in our industry will find a good deal of interest, for 
example, in the sections headed: Sugars, Starches and Qums; Fermentation 
Industries; Foods; Soils and Fertilizers; Fuel; Plant and Machinery, etc. 
The value of these reports to chemists and technologists, as a means of keeping 
up-to-date in subjects bearing on one’s speciality can haidly be oveiestimated. 

Sugar Beet Experiments in Louisiana. A. F. Kidder and C. E. Coates. 
Louisiana Bulletin, No. 192. (Louisiana State University, U.S A.) 1925. 

Having in mind the fact that the cane sugai-houses in the State of Louisiana 
are used at present only 8-12 weeks in the yeai, and that if the season could be 
lengthened 8-10 weeks by working up a beet crop, the value of the capital at 
present invested in this direction would be much appreciated, preliminary experi¬ 
ments on beet cultivation have been conducted by the authors at Baton Eouge. 
II was found, as the result of four years’ tests, that roots containing 13 to 
14 per cent, of suciose with juice of a puiity of 80-85° could be produced at the 
rate of 10-15 tons per acre. These results seem to indicate that sugar beet could 
probably be grown commercially in this part of the State, but before definitely 
recommending large-scale operations, the authors require to conduct further 
experiments. 

The Elements of Colloidal Chemistry By Herbert Freundhch ; translated 
by Geoige Barger, F.E.S. Pp. vii-h 210. (Methuen & Co., Ltd., 
London.) 1925. Price. 78. 6d. 

Prof. Frettndlich, of the University of Berlin, acting on suggestions which 
had reached him from various quarters, prepared an abbreviated edition of his 
Kapillarchemie,” in which mathematical deductions and numerical data were 
excluded, and the book thus made suitable as an introduction for a wider class 
of reader. This edition he has called “Grundzuge der Kolloidlehre,” and Di. 
Barger was so impressed by this smaller work that he undertook its translation 
into English. It deals quite fully with the fundamental principles of the subject 
in a lucid way, and discusses many technical and biological applications. It is 
one of the best books with which we are acquainted for introducing the student 
to the wonderful “borderland between physics and chemistry” ; and it can 
be well recommended for this purpose. 

Bone Products and Manures. Thomas Lambert. Third Edition ; Eevised by 
H. B. Stocks, F.I.C. (Scott Greenwood & Son, London.) 1925. 
Price: 10s. 6d. 

This book is of interest to the sugar technologist by reason of the information 
it gives on the manufacture of animal charcoal (boneblack) and phosphatio 
fertilizers, on which subjects it is practical and up-to-date and well illustrated. 
There is a useful chapter on the production of superphosphates, and another on 
the analysis of raw and finished materials. 

Neuheiten in Zuckerfabriksbetrieba. Ing. Gutherz. (Published privately 
by the Author, Budapest.) 1926. 

Four subjects, concerning recent improvements in the beet sugar industry, 
are discussed in this lecture, delivered before the Landesverein Ungarischer 
Zuckerfabrikanten, Budap^t, Hungary, on April last, namely, Innovations in 
Boiler Work; Gredinger’sUi^usion System, Pressure Evaporation; and “Carbor- 
affin” (decolorizing carbon) Operation. 

1 1 S.J,^ IM4, 278, and previously. 
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A.S.1C,E. Boiler Oonstruotion Codes. (The Ameiicau Society of Mechanical 
Engineers, 29 West 39th Street, New Yoik. U.S.A.) 1924. Price: $2*50. 
This book contains the staiidaid rules for the construction of stationary steam 
boilers, including also rules for inspection. 

Starches. Walter A. Nivling. (Barr-Erhardt Press, Ii»c., of New York City, 
U.S. A.) 1924. 

It deals with the fluidity and viscosity of the staiches in relation to the 
sizing value of their solutions; congealing sizes; sizing compounds; etc. 

Agriculture at the Cross Boads: An Analysis of the Position. 
^ G, de Belle Ball, (Harrison and Sons, Ltd., London.) 1925. Price: 6d. 


Trade Notices. 


We have recel^ed from the Kilmarnock Enoinkbkino Co., Ltd., ot Kilmarnock, 
Scotland, a copy of their latest bulletin. This Company was formed in 1919 to take over 
the Britannia Works of Messrs. Dick Kerr & Co., Ltd , of Preston. The products of the 
works at Kilmarnock were well known in Messrs. Dick Kerr & Co.’s time, and the 
Kilmarnock Engineering Co. have since continued the same class of business They 
specialize in all types of trucks for sugar cane plantations, also in railway track, turn¬ 
tables, steam, petrol and electric locomotives. In addition, their works are well equipped 
for general engineering, and plant for collieries, brickwoiks and quarries. 


The Miuelbes Wajson Co, Ltd., of Glasgow, have lately issued a pamphlet 
^Ko. S 80} describing and illustrating for intending purchasers the Searby Cane Shredder, 
of which they are licensees The principle on which the shredder works, the advantages 
in using it, the effect on milling capacity and extraction, the size of shredder required 
and the power needed to work it, etc., are all dealt with Pamphlet No. S 300, consisting 
of 36 pages, deals with the same firm’s production of Multiple Effect Evaporators. It con¬ 
tains illustrated specifications and tables of sizes, together with the requisite code words 
for cable ordering. A number of diagrams of arrangement of the evaporators and of the 
staging on which they are fixed are also offered, for meeting the purchaser’s conceivable 
requirements. Copies of both pamphlets will be sent by the firm to any applicants in the 
sugar industr}. 

The Polish Legation in London reports that up to Ist April last exports of raw and 
white sugar amounted to 103,111 metric tons and 81,147 metric tons respectively. The 
hulk of this sugar went to the United Kingdom, the Netherlands, Danzig, Germany and 
the Soviet Union. 


Speaking before the Australian Sugar Planters’ Association, at Ingham, Queensland 
lately, Mr. T. B. Munrob, gave a very full account of the advantages, uses, and 
manufacture of ^'Oelotex*' bagasse boarding material, which is now being made in the 
Commonwealth,! a few of his points being as follows: The original factory is now taking 
the entire output of begasse from ten of the largest mills in Louisiana, representing 16 per 
cent, of the total supply of the State. These mills now bum oil or coal, of which (it is 
here stated) they are given sufficient for their requirements in exchange for their 
bagasse. At the parent piant the production during the first four years of its existence 
was 12, 23, 100 and 200 million sq. ft. of boarding respectively. At North Dakota 
*‘Celotex” is sold at # 80 1000 sq. ft., in competition with lumoer at half this figure. 

This material has been Isitlld to render a house 15-20*’Fah. cooler in the summer, and is 
capable of saving one-thi|i| «T the fuel necessary to maintain a given temperature in the 
winter. ^ . 


1 Amir, f/ugar October, 1034, IS, No, 7, 409-470. See also /.A.J., 1930, 34. 
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OONTEOL OF OLARIPIOATIO^^ BY THB DbTBEMINATION OP THE HyDROGKN-IoN CON¬ 
CENTRATION (using Tist-Papbbs). (A) H, C. Prinsen Geerligs, FamphUt 
puhluhid by th$ author at Amaterdam^ 1924 [tn Futeh), (B) F. Tddt- 
Vareina-ZeiUehn/tf 1926^ 66-82. 

{A) This oontribution by Dr. Gpbrligs is a clear introduction to this new niethod of 
controlling clarification in the sugar factory, cane and beet. He poiniH out that it is now 
established that the flocculation of the colloidal impurities of juice occurs best at a certain 
hydrogen-ion concentration (pH)^ and not at a fixed alkalinity, this being the point at 
which settling is most complete, and at which the scums can most readily be filtered. 
Acidity or alkalinity determinations indicate only the titratable acidity or alkalinity, 
whereas the pE value indicates the actual, active acidity or alkalinity. In the case of 
acidity, the difference between the two is illustrated by the behaviour of a refinery liquor 
and an impure factory product, the latter being able to withstand a much higher titratable 
acidity than the former before inversion is marked. In both liquids the acidity as deter¬ 
mined by titration in the usual way may be identical, yet the rate of inversion is by no 
means the same. Likewise in the case of alkalinity, the difference is shown by a com¬ 
paratively pure refinery liquor, and a rather impure factory product, the latter being 
capable of carrying a higher alkalinity than the former befoie glucose decomposition 
becomes apparent. For the determination of the pE in the sugar factory, Dr. Gbbrligb 
gives preference to the use of indicators (rather than the electro-metric method); but he 
favours their application in the form of test-papers^ rather than the procedure described 
by BREWbiEK and Haines,® and others He prepared test-papers with the following 
indicators :~Brom cresol purple, brom thymol blue, corallin, and phenol red, and sent them 
out to Mr. Pbkelharinq, Superintendent at Uormignero, Cuba, who replied that he had 
found the first and the last mentioned the most useful, now being able to show the work¬ 
men just the limits between which one must work, whereas with litmus, especially with 
artificial light, this was not always possible. Again, in the best factory, he has found 
thymol phthalein and naphthyl benzine very good, these papers by a light-blue colour 
indicating the extent to which one must continue the first carbonatation to fix the optimum 
point, whereas at this same optimum point it was found in three different factories that 
the alkalinity varied between 10 and 26 c.c. per 10 c c., the pH found electrometrically 
being always the same, namely, 11 0 at this point. As to the second carbonatation, the 
indicators here concerned are thymol blue and naphthol phthalein, the end-point being 
a light-blue colour; while the usual sulphitation following carbonatation in the beet 
factory is controlled by cresol red paper, this corresponding to a pH of about 7*4. 

(B) At the instigation of Prof. Dr. Hbrzfeld, the author has examined the most 
practical method of determining the p H value for the control of carbonatation in the heel* 
sugar f ictory, and in general he confirms the results obtained by Dr. Gbbrlios (above). 
Although the procedure of determining the pH value described by American chemists,^ 
using buffer solutions, may be quite satisfactory, it appears nevertheless to be somewhat 
tedious for control work, and anyway is not as direct as the phenolphthalein titration as 
applied at the present time by the foreman of this station in beet sugar factories. He 
was therefore attracted by the much simpler modua opaiandt introduced in Holland® (see 
above), in which paper impregnated with a solution of the appropriate indicator is merely 
dipped into the juice, the alteration of colour denoting the ion concentration. This 
method, surely simple enough to be used by workmen, was carefully examined by the 
author in four German factories during last campaign,® the colour change at the optimum 
point of clarification being observed, and the results compared with the ordinary alkalinity 
titration using phenolphthalein. For the first carbonatation, thymol phthalein paper 
proved to be the most suitable; phenolphthalein at a alkalinity of 0 05 per cent. CaO 
was generally colourless; at one of 0*06 (the hitherto accepted optimum) it was light 

I This Review is copyright, and no part of it may be reproduced without permission.— 
Editor, L8J. 

•See Tijdachrift, 1934-6, Nos. 3, 3, and 4. * LSI,, 193.3, 90. 1924, 51, 167. 

* 1,8. J., 1934, 61, 167, 480-486 \ F. A . 8 , 1924, 298, 496 ; i^o. FlanUr, 1933, 69, 167 ; J, Ind. Bug, 
Chem,, 1931, 10^ and 1933, 941. 

® Tijdachrifl, 1934-36, Nos. 3, 8, and 4. ® VetU. Zuckerind,, 1934, 49, 1377. 
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blue; at 0’08 it was medium blue; aud at 0*12 it was dark blue. For the second carbona- 
tation, thymol blue was found to be the most suitable. At a pbenolphthalein alkalinity 
of 0*008 it was colourless or yellowish, at one of 0*01 (the usual optimum) a blue color- 
ation was just apparent; at 0*02 it was distinctly blue; and at 0*03 the colour was daik 
blue. These papers are said to give sharp and definite colour-changes capable of being 
observed by artificial as well as by daylight In the case of the new beet juice, the 
alkalinity of the pK values was observed to run approximately parallel, but only 
approximately so, the optimum clarifying point in the first saturation corresponding in two 
factories to a higher alkalinity than in the other two in which the experiments were made. 
That the maximum precipitation of impurities and the production of a good filtering scum 
alwa^rs undet normal conditions took place at the samepJEf was proved, a conclusion which 
hl^ already been arrived at by the Dutch investigators ^ Since, as is known, this cannot 
be said of the pbenolphthalein alkalinity, the conclusion is that the pH values should be 
applied as the best means of gauging a correctly conducted saturation Not so simple 
was the determination of the alkalinity of the thick-juices (evaporator syrups), which in 
the four German factories visited by the author averaged 0*005 to 0*05, the reason for this 
being that thymolbltie paper does not give a clear colour change owing to the viscosity ot 
the product; but cresol red paper shows sharp changes only up to an alkalinity of 0*01. 
In Germany, however, the alkalinity is held higher, as shown by the average figure cited 
above, and so far the author bus been unable to suggest the use of any suitable indicator 
for use with the sy rup, though this is not a matter of utmost importance, the stage at 
which control is most urgent being the first and second carbonatation. As to the method 
of preparing the papers, 1 grm. of the dyestufi* is dissolved in 250 c.c. of 70 per cent, 
alcohol while heating, this being the stock solution, 50 c.c of which are diluted with 
water to 250 c.c., and used for impregnating the paper (S and 8. No. 685, or other 
similar), which is finally dried in a warm room.* 


DbtbkminatioK of Sucrosk and Rapfinosb in Sugar Products, u^nIno Enzymes. 
H. S. Paine and R T. Batch* Industual and Engintertfig ChemxBtry^ 19B5t 
17, No, S, S40~B46, 


Enzymes are much to be preferred to acid for the hydrolysis of sucrose and raffinose 
in the analysis of mixtures of sugars in the presence of optically-active impurities. If an 
extract of top yeast be added to a solution of beet molasses, the sucrose will be hydrolysed 
by the inveitase in it to invert sugar; whilst if to a duplicate sample an extract of bottom 
yeast be added, the invertase and melibiase in it will hydrolyse the sucrose to invert sugar 
and the raffinose to dextrose, levulose, and galactose; so that from the differences between 
the three polarimetric readings obtained, the content in sucrose and in rafifinose can be 
calculated Preparation of the solutions for the action of the enzymes is effected by 
treatment with basic lead acetate and de-leading with ammoniupi di-hydrogen phosphate, 
after which the yeast extracts are added and hydrolysis allowed to proceed either at 
atmospheric temperature, or more rapidly at 55'’C., a correction being made for the 
polarization of the extracts added. Ihen the results for the raffinose percentages are 

calculated by the formula: JR ^ zz 1*354 {A — .S), in which A and P are 

the polarizations after hydrolysis by the top and bottom yeast respectively. P, the direct 
polarization is represented by 1*852 P, where S is the sucrose, 1*852 the ratio of the 
normal weights of sucrose and raffinose (anhydrous), and JR is raffinose. But Azz: 
— 0*3213 8 + (0*614 X 1*862) P = — 0*3213 8 + 0*962 P. Combining the last two 

equations, 5= ^ substituting the value of P from the first equation 


given above, one obtains for the value of 8 : 


P— 2*219^ + 1*219 P 
1*8213 


, which formula may 


1 Loe, cii. A deviation from this rule was, however, observed, when working with frozen 
roots for fhe clanfloatiou of which it was necessary to use a loticf lime, but cliuifieation in 
these circumstance was abnormal. 

< These papers can be purchased from laboratoi*y supply firms. 
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be corrected by the addition of factors taking into consideration the concentration. 
A good number of analyses of beet factory products were made by the invertase and acid 
methods, and the results of some of these are here summarized -— 

^Invert Polarization 
Direct Top Bottom 

polariz- yeast yeast 

atlon extract extract Acid ^Sucrose-n -RAFFINOSB-^ 

(P) (A) (B) (I) Enzyme Acid Enzyme Acid 



30‘»C. 

20«C. 

20‘'C 

20®C 

Se^ 



Pat 

Material. 

py 

wy 

ay 

py 

% 

% 

% 

% 

(Colorado Average). 

16*16.. 

—4*70.. 

-4*78.. 

-4*67. 

.15*06., 

.14 82.. 

,0*10.. 

.0*18 

(Idaho ,, ). 

16*60., 

-6 05., 

-6-09.. 

—6*16. 

.16*44. 

16*27., 

.0 06., 

.0 18 

(Nebraska ,, ). 

14*62., 

—4*42.. 

—4*63.. 

-4*47. 

.14*39. 

.14 26. 

.0*16 

0*20 

Pulp . 

2*10., 

—0*59. 

— 

— . 

. 0*29. 

. — . 

. — . 

. — 


1*58. 

—0*51. 

— 

— , 

. 0 23. 

— 

_ 

, _ 


1*73. 

-0 60. 

— .. 

— . 

. 0*25. 

. — . 

. — . 

. — 

Steffen wasle water. 

1*56. 

— 1*22. 

— 1 34., 

— . 

. 0*33. 

. — . 

.0*03. 

. — 

(total) 

2*09. 

— 1*10. 

— 1 15.. 

— . 

. 0*40. 

. — . 

.0*01. 

. — 

* 

1*69. 

—1*27. 

—1 31.. 

— . 

. 0*37. 

. — . 

.0*01. 

. — 

Thick juice .. .. 

60*36.. 

—19*87.. 

-20*03.. 

-19*64. 

.60*62. 

.60 27. 

.0*22. 

.0 04 


59*89 

—18*16. 

— 18*71.. 

—18*88. 

op 

.59*08. 

.0*75. 

.0*44 


52 90. 

— 16*31. 

—16*74., 

—16*74. 

.62*16. 

.62*26. 

.0 58. 

.0-35 

White massecuite .. 

80*74., 

—26 04. 

-26*96.. 

—24*80. 

.79*37. 

.78*87. 

.1*26. 

.1*01 


85 00. 

—26*64 

—26*58 . 

—26*40 

83*21. 

.83*38 

1 27. 

.0*87 


80*50. 

—24 72 

—25*48.. 

—25 00. 

.79*27. 

.78 96. 

.1 03. 

.0*83 

High wash syrup .. 

60 71.. 

-19 23., 

-19 99.. 

—19*00. 

.59*99. 

.69 72. 

.1*03. 

.0 53 


67*76. 

—20 14 . 

-20 76., 

—20*82. 

.66*27. 

.66 20 

0*84. 

.0 84 


66*80. 

—19*56. 

—20 66.. 

—20 37. 

.64*66. 

.66*19. 

.1*49. 

.0*87 

High green syrup . 

57*16. 

— 18 02. 

-18 76.. 

—17*50. 

56*42. 

. 55*76, 

.0*99. 

.0*76 


62 00. 

—17*54. 

—18*84.. 

—17-75. 

.59*29. 

.59 02. 

.1*76. 

1 61 


65*62 

—19*06. 

—20*22. 

—18*90. 

.63 32. 

62*60. 

.1 67. 

.1 63 

Raw masssecuite .. 

69*94., 

-21*41. 

-22 61.. 

-20*30. 

68*25. 

.66*91. 

.1 62. 

1*64 


76*40. 

—21*14. 

—23 12.. 

—21 00. 

.72*32. 

.71*69. 

.2*68. 

.2 64 


72 00. 

-21 04. 

—22*72 . 

—20 70. 

.69 18. 

.68*64. 

.2*27. 

.1*81 

Molasses . 

49 28. 

— 16*19. 

-16 96. 

-14 96. 

.48*22. 

.47 93. 

.1*04. 

.0 73 


64*60. 

— 16*41. 

—18*07., 

-14*72 

.62*30. 

.50 89. 

.2*26. 

.2*00 


68*90. 

— 13 90. 

—17*08. 

—12*72. 

.52 33. 

.61 13. 

.4*31. 

.4 20 


66*20. 

—15*18. 

—17 62. 

-14*00. 

.61*93. 

.51 01. 

.3*30. 

.2*80 


49*00. 

—14*72. 

-16*70. 

— 14*10 

.47*47. 

eo 

.1 23. 

.1 23 


(P — 2 219 A + 1 219 B) 100 

-- ---In calculating the sucrose content, the constant used 

constant 

was 131-9 when the dilution was 60-56, and 131*7 when it was 60-100. — 1 364 (A — B) 

0 6124 P — I 

- --- ; Pa - 0 64 (P — 5). 

0839 

Beet factory performance frequently decreases as the campaign progresses, due in 
part to working stored roots containing detrimental non-sugars, but also (it would now 
appear) to the progressive increase in the polarization of the cossettes, as compared with 
their true sucrose content, a greater quantity of sucrose being chaiged into the factory 
than actually is present, as is illustrated by the following figures: Observed direct 
polarization, 14*62; sucrose by enzjrme method, ; sum of sucrose and raffinose 
polarizations, 14*68; and direct polarization of optioally-active non-sugars substances, 
0*06.^ In California molasses is commonly thought to co^^tain no raffinose, but here are 
some of the results* obtained with this product 

^Xu roots these nou-sugars were sometimes positive, at otlier times negative, but in 
molasses always negative. 

• Polarizauons refer here to sugar scale degrees, normal weight solutions, and 3 dm 
tube observations. 
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Observed direct polarization .. . • .. • .. 

Per cent sucrose by Herzfeld-Oreydt formula with 0 836 divisor .. 
Per cent, sucrose by Herzfeld-Creydt formula with 0 839 divisor^ .. 
Per cent, sucrose by Browne and Gamble (Oreydt) formula with 

0*8396 divisor . 

Per cent, sucrose by enzyme method with 131*7 inversion constant.. 

Per cent, raffinose by enzyme method . 

Per cent, raffinose by all acid formulas. 

Direct sucrose polarization.. . 

Direct raffinose polarization. 

Direct sucrose and raffinose polarization. 

Non-sugar direct polarization. 

Acid invert polarization due to hydrolysis of sucrose and raffinose.. 

Observed acid invert polarization. 

Non-sugar acid invert polarization. 



[1926. 

1919. 

1923. 

47*63 

49*00 

48*71 

. 60*10 

48*64 

49*92 

48*61 

. 60*00 

48 87 

. 60*42 

1*02 , 

1*28 

Nil 

. Nil 

48*87 

60 42 

1*89 , 

2*37 

60 76 

. 62*79 

— 3*23 

. -3*79 

—14*94 , 

. —16-20 

--- 16 37 . 

. —16*78 

— 1*43 , 

. — 1*68 


Analytical data summarized in this paper have a distinct bearing on the matter of 
**unaccountable sucrose losses” and the extent to which these are only apparent, i.e., due 
to errors of polariscopic analysis. It is concluded that the difference between the 
unaccountable losses by the apparent (acid) and true (enzyme) methods is due primarily to 
variation in the polarization of the optically-active non-sugar substances, due to the 
character of the beets, this changing from season to season; and the following are the 
unaccountable losses based on apparent (acid) and true (en/yme) purities for three periods 
in U.S, beet factories:— 



Colorado, 1923 

Loss Loss 

Per cent, on Beets. Per cent, on Sucrose 

I 

Apparent purity .. .. 

True purity .. .. .. 

0 08 

0*61 


. .. 0*02 . . 

0*11 

II 

Apparent purity .. .. 

.. . 0*15 

0*96 


True purity . 

0*10 

0*66 

III 

Apparent purity .. 

0 05 

0-34 


True purity . 

0*13 

0-89 


Idaho, 1923. 
Apparent purity .. 

.. .. 0*40 

2*39 


True purity . 

0*31 

1*90 


Nebraska, 1923 
Apparent purity 

.. .. 0*42 

2-92 


True purity . 

0*24 

1*60 


Therefore, in all except the third period of the Colorado data, the unaccountable loss was 
less by the enzyme true purity method than by the old acid process. 


Laboeatout Synthesis or Sucrose. Hans Vogel. ZHUeh, Znekerind. Czechoslovakia^ 
ms, 49, No. $0, 16S-16S. 

Hypotheses elaborated by Batik and others state that the synthesis of carbohydrates 
by the plant results from the reduction of carbon dioxide to carbon monoxide ; the union 
of carbon monoxide and hydrogen (from water) to give formaldehyde ; the polymerization 
of this latter to simple hexoses ; and the condensation of these to higher members of the 
series, the principal factor in this reaction being chlorophyll, which is believed in some 
way to supply the necessary energy to the endothermic reaction by acting as a light-filter. 
Since during the production of carbohydrate by the plant, only a little formaldehyde can 
be detected, the author of this paper came to the view that the formaldehyde must be 
present in the nascent ^te, this condition allowing of its immediate conversion to 
carbohydrate. Acting on this idea, he constructed an apparatus by means of which carbon 
monoxide and hydrogen were caused to unite over zinc dust in the absence of air, so as to 
form forosSldehyde tit etalue nateendi. He claims that on waaliting the zinc dust after the 
' As directed 1 i ^'Methods of Analysis," The Great Western Sugar Company. 
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completion of the reaction he obtained a solution of sugarsi which included dextrose and 
levulose, the presence of which was shown by the reduction of Fehling’s solution and the 
reaction with sodium hydroxide and picric acid. Later, during the summer months, he 
repeated the experiments in the present of sunlight, and succeeded (he believes) in obtaining 
even better results, since in the solution obtained on extracting the zinc dust he was able 
to find sucrose, by means of the ofnaphthol and sulphuric acid reaction ^ 

Hyukatbo Lime, its Advantages compared with Ordinary Caustic Limb in Lumps. 

Alfred Searle. The Industrial Chemxetj 1925, It No. 1, 58-41- 
Hydrated lime, Ca(OH) 2 , in the form of a fine powder, is being recommended in 
certain quarters for use in the cane sugar factory, in place of ordinary caustic lime, CaO, 
in lumps, and the remarks of this writer on the subject are as follows: It is customary 
to buy * lump * lime from the quarries, slake it more or less crudely, and then use the 
resulting milk Lump lime is an inconvenient substance in many ways * It does not pack 
well in bags; tbe lumps are awkward to handle; the material is caustic and may easily cause 
serious burns; it heats rapidly when wetted and so may cause damage; and it is by no 
means a stable compound. Added to these objections there is always great uncertainty as 
to its purity, and lumps of unaltered stone or of stone which has only a superficial coating 
of lime are quite common and cause much trouble. Occasionally they damage the slaking 
machine or still or other appliance to which they are admitted. Hydrated lime, on the 
contrary, when properly made, is in the form of a fine powder, quite free from caustic 
action, which does not become heated when wetted, and can be kept in bags of paper or in 
any other convenient material; it does not readily deteriorate on keeping, though it is 
liable to become sticky when accidentally wetted. Hydrated lime is made by slalcing lumps 
or small pieces of quicklime with exactly the quantity of water necessary to combine with 
the lime * As no excess of water is present, as in ordinary slaked lime, and as no unslaked, 
caustic lime or imperfectly burned stone is present, hydrated lime takes its place along 
with other chemicals as a substance of reasonable commercial purity supplied iu a convenient 
form From the pomt of view of convenience in storage and in use, of purity, accuracy 
of dosage or general suitability, it is incomparably superior to either lump or ground lime, and 
yet it can be produced at a cost which enables it to be sold at the same price as lump lime 
and several shillingM per ton cheaper than ground lime. The idea of grinding quicklime, 
which is afterwards to be used iu the presence of water, is indeed foolish, because it is 
quite unnecesary; hydrating the lime will produce an even finer and purer powder at a 
far less cost because, in a properly equipped hydrating plant, the sand and other impurities 
in the lime are separated from the hydrate ” 

Lastly, however, be it noted, this writer concludes with the following remaik * 
So far as the sale of hydrated lime is concerned, it is a profitable side line to the ordinary 
lime burner, os the weight is increased 30 per cent ^ in consequence of the combined wster, 
and, in addition, the hydrated lime sells at about 7 b. 6d. per ton more than lump lime." 


Question dr Profit or Loss in Cans Sugar Cultivation and MANtFAuruRS 
Carlos L. Locsin, Sugar Newiy 1925^ 5, 4^^-4^5, 


Assuming certain yields (50 to 120 piculs per hectare), and varying expenses (viz., 
in respect of preparation and cultivation, fertilizer, milling, and depreciation), a table is 
given by means of which the total cost per picul of sugar produced may' be calculated. 
Another table gives figures from which the gross and nett profit of the lessee or the 
proprietor of an estate can calculate his gains with different costs for a 12 per cent, lease. 
Suggestions are made for making out similar tables for otlier types of lease and other 


sugar prices. 


J.P O. 


This chemist’s means of proving tlie presence of dextiose and levulose, and sucrose, 
are hardly convincing. Prof. £. E C. Balt has produced mqch more definite evidence of 
having succeeded in synthesizing formaldehyde and substancdb resembling hexose sugars 
by the action of ultra-violet rays on a solution of carbon dioxide. His experiments appeared 
to show that It was necessary to use rays of a certain wave-length, and that chlorophyll 
absorbs the visible rays and radiates it at frMuencies capable of effecting the reaction.— 
Ed., LS.J, • Reaction taking place is * uaO -I- fif*0 — Ca(OH)- 

« That is, while the weight of the CaO is 66, thM of tlie hydrated material is 74, an 
increase to be paid for in freight.— Ed. L 8 J , 
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UNITED KINDGOM. 

PitBPAKATioN OF ACTIVE (Decolokizino) Oahbon. H* E. Potts {Naattilooze VenooU 
schap Algemeene Norit Maatschappij, of 2, Den Texstraat, Amsterdam, 
Holland). SS8t58S» August 9th, 1923. 

Active carbon is prepared by introducing finely divided carbonaceous material into a 
hot chamber, where it is maintained in suspension by gas and is activated by gas, and 
finally drawing ofi the activated portion by virtue of its lower apparent specific gravity. 
The raw or predistilled material, such as fruit pips, wood, peat, lignite, or other materials 
of vegetable, animal, or mineral origin, may be fed to a container 1 leading to a down 
passage f provided with an injector S, and upon entering the activation chamber 4 it 
enctunters a number of jets of gas, of which 6^ may supply combustible gas mixture 

or fluid fuel and 5 steam. The blast of steam 
is so regulated as to keep the material in 
suspension for a sufficient time for it to 
become activated, and finally the gases and 
activated carbon are drawn off by means of 
an exhauster 1£ through a conduit 7, settling 
chambers 8, 5, and dust collector IS, while the 
unactivatod material remains behind. The 
activated material deposits in Die chambers 
8, 9 and is drawn off into containers 10, It. 
To obtain better lieat conduction within 
the activating chamber, the latter may be 
provided with heat radiating surfaces, such 
as transversely disposed and staggered baffie 
rods 14 of heat refractory material, namely 
silica, fireclay, or magnesia, though the pro¬ 
vision of such surfaces does not form part of 
the invention Instead of or in addition to 
internal heating, burning gases, benzene, crude oil, petroleum, etc., or other form of 
internal or external heating may be employed, such as by the provision of electrically 
heated rods or internally heated pipes. The nature of the raw material, and the tempera¬ 
ture, quantity, quality, and velocity of the gases may be adjusted so as to obtain products 
of known activity or novel products of enhanced activity, and the specification sets out 
a number of the properties of these novel products. An example shows the production 
of a novel carbon by treating finely divided pmewood charcoal in a retort to which crude 
oil, air, and steam are fed, while another example shows the production of a known carbon 
by varying the temperature and size and rate of charging of the charcoal. The new 
products are especially useful for gas absorption, as catalysts', and for the purification and 
sterilization of sugar juices, water, oils, such as linseed and soya bean oils, fats, and other 
liquids. Specifications 198,328 and 206,862 are referred to. The provisional specifications 
state in addition that suitable activating gases are carbon dioxide, producer gas, water 
gas, Mond gas, air, chlorine, sulphur dioxide, volatile chlorides, ammonia, etc , and that 
irregular lumps of quartz or the like may be placed in the activating chamber. 



Evapohatok. A. Blain and Blair, Campbell & McLean, Ltd.,ot Govan, Glasgow. 
m,69I. Janu^ 12th, 1924. 

In appariitus comprismg a tubular preheater, a vertical calandria, and an exhausted 
evaporating chamber through which the liquid to be evaporated is circulated by a pump, 
the calandria is provided with at least three sets of tul^s in series, each set containing 


^fopiei of speoilioations of patents with their drawings can be obtained on apphoatlon 
to tub following:-{/ttf(ed Kingdom: Patent Offloe,Sales Branch, 35, Southampton Buildings, 
Ohanoety La^ London, W.C.8<prloe, Is. each). UidUd Sicfst* Commissioner of Patents, 
Washlni^o, A.C. (prioe IS eents each). Fronm: L’Xmprimerle Kationale. ST, me VldiUe dii 
Temple, Paris. ' 
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at least two tabes in parallel. In the form shown there are.five sets. Means are also 
prorided for removing the concentrated liquid from the chamber without breaking the 
vacuum therein. In the form shown the liquid escapes through a long fall tube, about 
which is disposed a coiled tube through which steam can be passed to prevent the liquid 
from setting. Alternatively the concentrated liquid may be removed by a worm rotating 
in a casing, __ 

Preparation op Active (Dboolohizino) Carbon, if. E. Potts [Naamlooze Venoot^ 
schap Algemeene Norit Maatschappif, of 2, Den Texstraat, Amsterdam, 
Holland;. 2t8y81iS, August 9th, 1923. 

Active carbon is produced by subjecting carbonaceous material, for example wood or 
fruit pips, to the action of activating gases while freely moving in close proximity to heat 
radiating surfaces supplementary to the ordinary walls of the retort. The use of rotary 
retorts is excluded. The heat-radiating surfaces may consist of baffle rods, which, the 
provisional specifications state, may be transversely disposed in staggered horizontal 
layers and may be composed of silica, fireclay or magnesia heated to the activation 

temperature, or may be hollow and internally heated. 
In. the apparatus illustrated the heat-radiating sur¬ 
faces consist of a number of superimposed hollow 
rhomboids 28 heated by flue pipes 85 and disposed 
within an activating chamber 80 provided with 
inlets 86i 86^ for activating gas and inlets 87, 87^ for 
the combustible gas mixture for internal heating. 
The raw material fed from a hopper 81 is forced to 
move in thin layers past the rhomboids by the 
provision of baffles 83f 88 and is finally discharged 
into the chamber 84^ The gases are drawn ofif by 
an exhauster 31 through a conduit 89 and dust 
collector 30, The nature of the raw material, 
which should be finely divided, the temperature and 
the quantity, quality and velocity of the gases may 
be adjusted so as to yield novel products of very 
high activity, which according to the provision^ 
specifications may be used for catalytic reactions, 
gas absorption, and for the purification and steriliza¬ 
tion of sugar juices, water, oils such as linseed and 
soya bean oils, fats and other liquids and may be 
easily regenerated by burning or treatment with 
acids, alkalies, etc. In the provisional specifica¬ 
tions peat and pre-distilled material such as charcoal 
and peat coke are described as suitable initial 
materials, steam, carbon dioxide, air, producer gas, 
water gas, Mond gas, chlorine, sulphur dioxide, volatile chlorides, ammonia, etc., as 
suitable activating gases and lumps of quartz and the like as heat radiating surfaces. 
Specification 228,682 is referred to. 

Boiling and Ouring in White (Best) Sugar Production, If. PhilipPt of Magdeburg, 
Germany. 885^881, November 20tb, 1924 ; Convention date, November 24th, 
1923. 

In making white sugar from beet syrup, or in producing white or refined sugar from 
solutions of raw sugar by a series of orystlillizations and centrifugings, crystals from a 
later stage are added to a massecuite which, after centrifbging, is cleared by diluted 
mother-liquor derived from an earlier stage. Bxamples of the process are given and it 
can be combined with other known modes of refining. 
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Alcohol Motor Furls. (1) Badische Anilin & Soda Fabrik, of Liidwigshafen- 
on-Khein, Germany. SS6i731* May 23rd, 1924. (2) Benj. H. MorgaUt of 

Westminster, London. 236^085. August 15th, 1924. 

(1) Iron carbonyl is added to liquid fuels. In an example, 0*1 to 1*0 per cent, of 
carbonyl is dissolved in alcohol, in gasoline, or other hydrocarbon, or in a mixture, to 
prevent knocking.*' The carbonyl may be produced simultaneously with the fuel, e.g , 
by supplementing the process described in Specification 20488/13 by passing the reaction 
gases containing carbon monoxide over finely divided iron after they have been in contact 
with the catalyst 

(2) Motor spirit consists of about 60 lbs. of petrol and 60 lbs. of a mixture of two 
1 lb. of alcohol with one 2 lbs. of ether. Up to 6 lbs. of castor oil may be added to assist 
lubrication and prevent corrosion from acid fotmed by combustion of the alcohol. 

eAm Supply and Power Auranoembnts in the Cane Sugar Factory. W , A . 
GUchristf of Chicago, U.S.A. 229^649. February 2nd, 1924 ; convention 
date, February 19th, 1924 , not yet accepted. 

llelates to steam-supply and power arrangements in factories (such as those in which 
juices are evaporated). Steam generated under high pressure is used to operate prime 
movers from which steam is exhausted under a higher pressure than usual; whilst the 
exhaust steam is used to evaporate a liquid and generate vapours under a lower pressure 

which are u^ed as heating 
agent to effect a further 
evaporation. As applied for 
evaporating sugar juices, 
steam from a boiler 10 
heated preferably by a fur¬ 
nace which burns bagasse, 
is supplied to prime movers 
such as a reciprocating 
engine 12 and a steam tur¬ 
bine IS ; whilst the exhaust 
steam passes through pipes 
J4 to a mixer 15 in which it 
is mixed with steam direct from the boiler 10 to dry it, then through a humidifier 27, in 
which its temperature may be reduced, to a preliminary evaporator 19 in which juices, after 
clarification and after passage through a preheater 21, are boiled. Steam thus generated is 
used as heating-agent in a multiple-effect evaporating apparatus, SS-‘S6, and in the pans 
4S-46. Steam passing direct from the prime movers through pipes 47* 48 may also be 
used for this purpose. Condensed steam from the heater of evaporator 19 is in part passed 
back to the boiler by a pump 24 and in part circulated through the humidifier 27 by 
a pump 27. _ 

Preparation of Molasses for its Fermentation. A, P. C. Jorgensen and 
N» L, C. /f. Kilhauge, of Copenhagen, Denmark. 228,7S4» March 24th, 1924. 

Molasses for the cultivation of yeast is boiled with sulphuric acid and superphosphate, 
powdered slaked lime added and the mixture allowed to stand. The clear Hquid is then 
decanted from the precipitate and inoculated with lactic acid bacteria. Suitable bacteria 
are obtained by isolating them in the ordinary way from raw sugar molasses and culti¬ 
vating them in a mixture of molasses and extract of malt, in which the malt extract, 
originally half the mixture, is gradually reduced till at the end of three weeks the medium 
consists of molasses only. When the lactic acid reaches the equivalent of 5 c.o. of normal 
soda per 100 c.o., the molasses solution is sterilized and filtered. The precipitate obtained 
in clarifying the molasses is stirred with water, which is then passed to an air fermen¬ 
tation vat and seeded with 16-80 per cent, of yeast, and the acidified molasses gradually 
added, with the addition of ordinary phosphatio and nitroghnous nutrients, and, if 
desired, cerSkl wort. 
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UNITED STATES. 

Automatic Dbkbitt Control por Dorr “ Thickeners.** John V. N, Dorr 
(Assignor to the The Dorr Company, of New York, N.Y., U.S.A.). 
I,5t8,t$6, December 9th, 1924. 

This invention relates to improved means for controlling the operation of decanting 
vessels or ^Hhickeners** which ate now widely need in industrial and metallurgical 
processes for the purpose of separating a greater or less proportion of the liquid from 
large quantities of liquids having finely divided solids in suspension. In such decanting 
vessels or thickeners, the solids are caused to settle in tanks and the clear, or relatively 
clear, liquid above is made to overfiow from the settling tank, the settled solids being 
drawn or pumped through a suitable discharge orifice at the bottom of the vessel. 
Apparatus of this character is shown, for example, in United States Patent No. 867,9f58 of 
October 15th, 1907. It is of great importance to provide for such apparatus an 
automatically-acting control which can be closely regulated so that the overflow or 
underflow or both will be of uniform character, notwithstanding unavoidable variations 
in the nature of the material to be treated or its rate of feed to the thickener. In fact, in 
many applications, the overall efiiciency of the apparatus is directly dependent upon the 
closeness of the control. In another patent. No. 1,140,131 of May 18tb, 1915, were 
disclose d means for automatically regulating the discharge of the iinderflowing material 
or the inflow of the material to be thickened, for the purpose of maintaining constant 
conditions in the underflow or the overflow, or in both, and the present invention is more 
particularly concerned with the improvement of the method and apparatus for maintaining 
these conditions constant, and especially for maintaining constant the density of the 
underflow. In that patent a hydrometer or float is inserted in the settling vessel, and 
through suitable electrical devices controls the opening and closing of a valve in either 
the discharge conduit or the supply conduit of the vessel. Control is thus effected in 
response to the changes in density of the material under treatment. Apparatus constructed 
in accordance with this invention has proved successful and operative in commercial 
practice. However, the apparatus constructed in accordance with the present patent is 
more efficient, and gives more reliable and convenient regulation because the hydrometer 
is dispensed with and there is, therefore, no opportunity for its action to be influenced by 
the motion of the liquid in the settling vessel, and thus affect the accuracy of the apparatus. 
Nor is there any opportunity for material to deposit on the hydrometer from this liquid, 
which also affects the accuracy of the apparatus. According to the present invention the 
density control, which may be in response to the varying density of either the underflow 
or the overflow, although the underflow is preferred, is effected by passing the underflow 
or the overflow, as the case may be, from the settling vessel through a section of conduit 
which is flexibly inserted in a pipe line for the discharge of the settling vessel and is so 
arranged that this section is continually weighed. If the density of the material passing 
through this section varies, the weight of the section will vary, and its balance or 
equilibrium will be distiiibed. Any such disturbance of the balance of the section is 
caused to control or regulate the rate of discharge or the rate of supply. By the 
employment of a conduit section, the varying weight and consequently varying motion of 
which is caused to regulate the rate of discharge or the rate of supply, the opportunity for 
evaporation and consequent deposit of solids on the hydrometer is eliminated since the 
interior surfaces of the conduit section are subjected only to a rapid flow of the liquid 
under conditions where evaporation does not take place, as contrasted with the hydrometer 
which is subject to the deposits caused by the evaporation of the liquid in an open vessel. 

Pkooess of Hbpinino, using Active (Deoolorizino) Carbon. Donald Grant (assignor 
to Klarit, Ltd*, of Litherland, near Liverpool). 1^580^898, March 24th, 
1926. 

Claim 2 The process of reflning impure sugar, which consists in mixirg the solid, 
impure sugar with activated carbon in powdered form, dissolving the sugar in water, and 
separating the solution from the carbon and impui^ties. 
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M'at] The tnternattonat Sugar Journal. 


Dbxtrosb Manupaoturb.^ William B. Newkirk (assignor to International Patents 
Development Co., of Delaware, D.8.A.)* {^) 1,608^669. September 16th, 

1924. (S) 1,681,889, (C) 1,681,880, January 6th, 1926. 

(A) Starch-converted dextrose having a purity of 99 per cent, or greater and con¬ 
sisting of a mass of separate, unitary crystals of dextrose hydrate of normal crystalline 
form for this type substantially unmixed with deformed crystals of the needle-like or 
flake-like kind. (J?) Improvements in the method of making dextrose from a starch- 
converted dextrose solution, which consists in maintaining in substantially uniform 
dispersion through the solution and from beginning to end of the crystallizing operation, 
solid phase dextrose of substantially single type crystal and normal crystallized form 
in such relatively large amount that the quantity of the solid phase is a significant 
factor in controlling crystallization. (0) Starch-converted dextrose consisting of a mass 
V)f separate, unitary, anhydrous dextrose crystals of normal crystalline form for the anhy¬ 
dride, substantially unmixed with deformed crystals of the needle-like or flake-like kind. 


Hbatino Tubb System for a Vacuum Pan, btc. Horace F. Ruggles, of New York, 
U.S.A. 1,680,368, December 23rd, 1924. 

Beferringto the drawings, it is seen that the heating system in its simplest form consists 
of a plurality of annular tube units, basketed one into the other, each unit comprising a 
circular top coil 88, arranged concentrically with, and, with appropriate clearance, fitting 
into the shell of the pan, and a concentric circular bottom coil 89 of much smaller diameter, 
and positioned a considerable distance below the top coil. These two coils are communi¬ 
cating with each other through a series of downwardly inclined pipes SO, straight or, ag 
shown afterwards, curved in the same direction. This combination forms a trellis-like 
pipe basket of inverted conical shape, and the different units which preierably are of the 



same pattern, are superimposed 
over each other at equal vertical 
distances, with the exception of 
the lower ones, that can advan¬ 
tageously be spaced further apart 
in the vertical direction, as shown 
at M, R, and 0, Each of the 
pipe units must be provided with 
at least one inlet and one outlet 
pipe leading to and from the 
outside of the shell. In Fig. 1 
only one stream inlet 31, for each 
unit is shown, jointed into the 
annular top coil at a sharp angle 
or with^ a tangent curve. All the 
inlets are arranged in vertical 
alignment and on the outside of the 
shell they unite in a manifold 38 of 
sufficient diameter to supply steam 
to all the units. This manifold 
is of the common form. The 
entrance for the steam is shown at 
38a, Numeral S8b represents a 


regulating and shutting-ofi' valve, 
and the top end is covered by a blind flange 38e. The manifold and the outside 
steam fittings are made of cast-iron. The steam outlet pipes 36 are connected to the 
circular bottom coils 89, one to each unit, and are equally spaced around the inner circum¬ 
ference. This makes them of different lengths, 6a<^ commencing a step lower than the 
preceding one, but all descending vertically to a common level where they are bent 


i } See also U.S. Patent, 1,471,847 ; L8,J„ 1924, 886. 
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outwardly, as shown at SS and flanged to the conical bottom 20 of the shell, provided 
with a series of corresponding outlets On the outside these outlets are connected to a 
system of tailpipes, separate steam traps and valves, not specified in the drawing, but 
self-evident to those skilled in the art. Regarding the different advantages the pipe 
system, so far as described, offers, it is apparent in the first place, that all pipe units drain 
easily toward the bottom outlet, so that they get rid of any condensation water without 
delay. It is also obvious that the path of the steam is in opposite direction to the path of 
the rising liquor, and that the temperature of the entering steam is highest towards the top 
and amongst the thinnest liquor, also that the temperature decreases from the outside of 
the shell toward the middle. The novel arrangement shown follows and favours the 
formation and circulation of natural vorth^es. Aside from shortening the time it takes to 
bring the liquor to the point of ebullition, this condition and the avoidance of too many 
obstacles to the rising steam bubbles, also lessens the tendency to foam or prime and 
consequent entrainment, that is, in the case of sugar boiling; the transport of molasses 
particles by the vapour, and the ensuing contamination of the condensed water, making it 
unfit for further use. One of the greatest advantages, however, resulting from the 
peculiar construction, is the enormous increase of heating surface and output, without a 
corresponding decrease of capacity. To wit: A good average of heating surface for a 12 ft. 
diam. pan (coil pan of any standard make) is 860 sq. ft., whereas a 12ft. pan, equipped 
with the novel pipe system, would represent 1800 sq ft., that is, more than double that 
amount, ora heating surface of 1*83 sq ft. per cub ft. of content. 

Filtbr-Pebss por Usb in Dbcolorizino Carbon Treatment Charles D. Burchenal, 
of New York, N.Y., U.S.A. It4S8f862. April Ist, 1924 (Nine figures; 
and 19 claims.) 

This invention comprises a novel filter-press of the plate-and-frame type capacitated 
to permit the material or fluid which is being filtered to be circulated continuously 
through the filter. Filtered liquid and concentrated fluid or semi-fluid may be discharged 
separately from each other, or the solid matter after separation may be retained and 
formed into a dry cake within the frames, as desired, or concentrated, previously-filtered 
fluid may be returned to the cells to be formed into a dry cake. It further comprises a 
process in which a filter of the kind described may be utilized, for the treatment of liquids 
by solid materials in powdered or other finely divided form, such as in decolorizing and 
continuously delivering the liquid free from solid particles, and later discharging the 
solid powdered material, when spent or exhausted, in the form of a dry cake. Solution 
being filtered is drawn from a tank into the frames of the press. The filtrate passes 
through the media on each side of each frame and is drawn off through headeis to which 
respectively are connected pipes leading to the reservoirs. If it is desired to retain within 
the frames all of the sludge that is separated from the filtrate, a valve is closed; but if 
it is desired to allow the sludge to pass back to the tank, the same valve is opened to some 
extent, thereby permitting the sludge to pass out of the frames through a header back to 
the reservoir. By proper adjustment of the valve, the pressure within the frame may 
be controlled to a certain extent, and the speed of filtration may thus be regulated. If 
desired, after the filter has been operating for some time with the valve open and the 
sludge passing back to the tank, the valve may be closed and the cake may be built up 
within the frames on the filter media. Lastly, this cake may be removed in the usual 
manner by dissembling the plates and frames. 

Alcohol Motor Fuels. (J) D. T, Day, 1^51$,74$, November 4th, 1924. 

{B) A, A, Backhaus (assignor to U,S, Industrial Alcohol Co.), 1^516^907. 
November 25th, 1921; renewed September 13th, 1924. 

(AJ Mineral oil containing parafiSn wax and also resin is treated with hot alcohol 
to obtain a liquid suitable as motor fuel. (R) This fudi consists of a petroleum distillate 
and absolute methyl alcohol. 

Syrup Pan. Eugene A. Lester, of Tuitta Gordo, British Honduras. 1,620^682. 
December 28rd, 1924. Sugar OanA Strippbr. Cleveland A. Lambert, of 
Bed Level, Alabama, U.S.A. 1,495,086. May 20th, 1924. 
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United States. 



(WxlUtt i Gray.) 



(Tods oI 3,MO lbs.) 


1935. 

Tods. 

1934. 

Tons. 

Total Receipts, January let to April 29tb . 

1,302,104 

.. 1,203,952 

Deliveries „ 

»» . 

1,222,966 

.. 1,160,320 

Meltings by Refiners ,, 

„ .... 

1,151,630 

.. 1,054,260 

Exports of Refined ,, 

,, ... 

40,000 

42,000 

Importers’ Stocks, A pi il 29th 

. . 

79,149 

44,426 

Total Stocks, April 29th .. .. 


172,631 

170,275 



1934. 

1933 

Total Consumption for twelve months . 

4,854,479 

.. 4,780,684 


1 

Statbmknt of Exports 

Otllb3La 

AND Stocks of Sdqah, 1922-1923, 

1923-1924, AND 1924-1925. 

l»33-a3 

1023-34 

1934-35 

(Tons of 3.340 lbs.) 

Tons. 

Tons 

Tons 

Exports. 

.. .. 1,469,037 

. 1,455,576 .. 

1.663,873 

Stocks . 

. 653,692 

. 660,388 . 

802,936 


2,122,729 

2,116,963 

2,366,809 

Local Consumption .. 

.. .. 30,000 

30,000 .. 

46,000 

Receipts at Port to March Slst .. 

. 2,152,729 

2,146,963 

2,411,809 

Hmvmay March Slaty 1925 


J. Gdma.— li 

Murk. 


Beet Crops of Europe. 


[WilUU f Oray\ E$tmat$9 U April SOthy 1925,) 



Harvesting 

1934-25. 

1923 34. 

1932-33 


Period 

Tons 

Tons 

Tons 

Germany ... 


1,600,000 

1,146,891 

1,465,078 

Ozeoho-Slovakia. 

.. .. Sept.-Jan. 

1,460,000 

1,001,049 

734,866 

Austria... 


74,000 

47,321 

24,468 

Hungary .. 

Sept.-Jan. 

200,000 

122,588 

81,603 

France . 

. Sept.-Jan. 

830,000 

490,850 

492,705 

Belgium. 


400,000 

' 300,121 

268,928 

Holland. 


335,000 

231,923 

255,592 

Russia (Ukraine, etc.) . 


450,000 

366,742 

193,400 

Poland ... 


496,000 

389,995 

301,890 

Sweden . 


136,000 

153,890 

71,790 

Denmark . 


136,000 

102,358 

88,382 

Italy .. 


425,000 

351,102 

297,280 

Spain... 


260,000 

186,063 

160,085 

Switzerland . 

. Sept.-Jan. 

6,000 

6,500 

6,033 

Bulgaria ... 


40,000 

26,566 

16,250 

Roumania. 


90,000 

71,826 

49,872 

England ..... 


21,700 

13,280 

7,011 

Other Countries . 


217,800 

50,696 

69,152 

Total in Europe . • .. 


7,175,000‘ 

-6,067,761 

4,574,325 


I 


































Sugar Crops of the World. 

(Willett f Oray'e Eettmatee to April SOth^ 19£5J 


United States—Louisiana. 

Harvesting 

Period. 

... Oct.-ilan. , 

1934-25. 

Tons. 

93,953 

1933-34. 

Tons. 

144,664 

1933-23. 

Tons 

263,478 

Texas . 

• • • »» >> 

450 

2,600 

399,976 

2,875 

Porto Rico . 

. . Jan.-June 

464,000 

338,456 

Hawaiian Islands.... • 

... Nov.-July 

590,000 

626,279 

479,463 

West Indies—Virgin Islands .. 

... Jan.-June 

7,200 

2,332 

1,739 

Cuba. 

... Dec.-June 

4,926,000 

4,066,642 

3,602,910 

British West Indies—Trinidad .... 

... Jan -J une 

50,000 

52,045 

41,619 

Barbados . 

• • • »» »> 

63,000 

44,109 

52,715 

Jamaica . 


42,600 

33,431 

33,029 

Antigua . 

St. Kitts . 

... Feb.-July 

14,600 

7,860 

12,642 

Feb.-Aug. 

16,000 

10,196 

10,736 

Other British West Indies. 

... Jan.-June 

9,000 

4,488 

6,292 

French West Indies—Martinique .. 

... Jan.-July 

23,000 

17,110 

19,700 

Guadeloupe. 

• • • tf f» 

34,000 

27,648 

25,043 

San Domingo. 

... Jan.-June 

240,000 

229,373 

184,171 

Haiti . 

... Dee -June 

7,000 

5,800 

10,967 

Mexico... 

• •• »» »» 

165,000 

166,932 

149,338 

Central America—Guatemala. 

... Jan.-June 

24,000 

20,850 

24,446 

Other Central America . 

* * - 

65,000 

55,281 

50,336 

South America— 

Demerara. Oct.-Dec. and May-June 

100,000 

95,494 

101,128 

Surinam . 

.... Oct. Jan. 

10,200 

10,682 

11,719 

Venezuela . 

.... Oct.-June 

19,000 

17,488 

16,840 

Ecuador . 

.... Oct.-Feb. 

18,700 

13,662 

14,220 

Peru . 

.... Jan.-Dec. 

300,000 

326,352 

320,445 

Argentina. 

.... May-Nov. 

240,000 

249,162 

209,718 

Brazil . 

.... Oct.-Feb 

600,000 

425,000 

595,723 

Total in America. 


8,011,603 

7,066,266 

6,578,746 

Asia— British India . 

.... Dec.-May 

2,537,000 

3,317,000 

3,044,000 

Java (1926-26 : 1,980,000) .... 

.... May-Nov. 

1,977,490 

1,771,772 

1,746,876 

Formosa and Japan . 

.... Nov.-June 

460,000 

448,736 

405,800 

Philippine Islands. 

• ••• >> »f 

462,000 

372,332 

263,437 

Total in Asia. 


6,436,490 

5,909,840 

5,460,112 

Australia. 

. .. June-Nov. 

436,680 

281,859 

306,678 

Fiji Islands . 

• • • ft ft 

70,000 

68,000 

37,164 

Total in Australia and Polynesia 


505,680 

339,859 

343,832 

Africa—Eg^pt . 

.... Jan.-June 

110,000 

88,382 

94,554 

Mauritius. 

.... Aug.-Jan 

221,000 

201,660 

231,190 

Reunion .... 


43,500 

44,132 

42,872 

Natal. 

.... May-Oct. 

144,196 

181,671 

142,287 

Mozambique.. 


55,000 

56,400 

45,950 

Total in Africa. 


573,696 

572,035 

656,853 

Europe—Spain . 

>... Dec.-June 

10,629 

. 7,871 

13,918 

Total cane sugar crops . 


14,638,098 

13,884,860 

12,968,461 

Europe—Beet sugar crops. 


7,176,000 

6,067,761 

4,674,325 

United States—Beet sugar crop. 

... July-Jan. 

974,185 

787,217 

615,936 

Canada—Beet sugar crop .. 

.,, Oct -Dec. 

36,200 

16,600 

12,400 


Total beet lugar crops ."8,186,386 6,861,478 6,202,661 

arand total Cane and Beet Sugar.Tons.. St2,7S8,488 19,746,888 18,166,182 

Estimated increase in the world’s production 2,977,145 1,590,216 541,067 
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United Kingdom Monthly Sugar Report, 


Our last report was dated the 9th April, 1925. 

The market has been flat throughout the period under review and prices for all 
descriptions are Is. 6d. to 2s. per owt. lower. This decline has chiefly been brought about 
by the pressure of Cubans. 

Business on the terminal market has been on a much bigger scale and a very large 
volume of orders has been transacted. The April account was very small and tendersonlv 
amounted to 200 tons. On the other hand, the May account proved to be a large one and, 
in spite of very heavy liquidations, over 10,000 tons have already been tendered and there 
still appears to be considerable interest shown in this month. May fell from 17 b. 9|d. to 
17s. then recovered to 178.4|d. only again to recede to Ids. ll}d. ft is interesting to note 
that this is the first occasion the London Terminal Market has been under lOs. since its 
incention in 1921, the previous lowest in any month being lOs. 4|d. in 1922. Small 
traiKactions took place m June and July at declining prices but an enormous business was 
put through in August, sales being caused b^ hedging operations against American and 
Canadian and Continental Granulated. This month sold from 18 b. to 178.4|d to 17s. 9d. 
to 16 b. 3fd., finally recovering to 16 b. 7id. September was also sold at practically the 
same prices as August. New crop continues to be active, all months were dealt in heavily 
including the month of March, 1926. October/December both together and separately 
sold from 18 b. to 178.5^. to 17s. 9d. to 16s. 4}d. to 16 b. 74d., November sold down from 
17 b. 2^d. to IBs. 6d. to IBs. 9d. The latest prices are M!ay 17s. SJd., August 17 b. 8fd., 
December 17s. 8Jd, March 17s. 9d. 

Trading in actual sugars was not very brisk at the outset but latterly there has been 
a much better demand at the lower level and the trade are more interested. Fine Granu¬ 
lated on the spot declined from Sis. 5^d. to 298.9d. duty paid, less 1| percents Canadian 
and American Granulated have been pressing for sale and declined from ISs. 6d. to 17s. 
c i.f., but recovered to 178. 6d. at the close. White Javas have been very quiet and prices 
have fallen about Is. per owt. with only isolated sales made here and there. Czecho and 
Fine Dutch Granulate have been sold from ISs. 6d. down to 168. 6d. f.o b. for ready and 
May/August shipment, but at the close the price is 16 b. i^d. to IBs. lOJd. Offers of Belgian 
sugars have been sparse as their prices are above parity, to-day’s value being IBs. 9d. 
Kussia has again been in the market for Refined and has made further purchases. 

In the Budget of April 28th, the Chancellor of the Exchequer increased the preference 
on Colonial Sugar from Is. lid. to 4s. 3d. per cwt. as formerly. 

The continued increase in Cuban stocks caused a certain amount of pressure of Cuban 
raws. The British Refiners bought all the way down from IBs. 7id. to 128. 3d. c.i.f 
U.K. The latest price is 128. 6d. The Continent also purchased several cargoes at prices 
ranging from ISs. 6d. to 12s. 3d. The feature of the raw market this month was the 
purchase by our Refiners of 160,000 tons of Queensland Raws 96 per cent, for June/Nov¬ 
ember shipment, the price to be based on the price ruling for raw sugar on the date of 
arrival of each shipment; Canada also purchased 20,000 tons on similar conditions. 

The U.K. Refiners made a series of reductions in their prices. On 14th April by 6d. 
per cwt., on 16th April by 3d. per owt.. May let 6d. per owt. and 9d. for forward, on 
May 6th 6d. per cwt., but on May 7th they were again advanced by 6d. per cwt. The 
latest prices are No. I Cubes 358. 3d , London Granulated 31 b. l|d.' 

A large business was done in America in Cubans, Porto Ricos and Philippines down 
to 2i cents c.i.f. New York at which price there has been considerable business done, but 
there appears to be a certain amount of resistance on the part of sellers. 

The Cuban crop is making excellent progress and the receipts at the ports to date are 
500,000 tons more than at this time last year, and only about ten Centrals have stuped 
working. The production at the end of April is reported to be 4,300,000 tons. Guma 
has increased his estimate to 4,925,000 tons. 

With regard to the European Sowings the latest estimate from Mr. F. 0. Liobt gives 
a minus of 2*4 percent, against hkprevious estimate of 5 per cent. less. It is undexmod, 
however, that the sowings in Ozedho-Slovakia are to be increased bv 1*4 per cent, in^ad 
of decreased. In certain quarters it is reported that the sowings taken as a whole wiU be 
much the same as last year. 

21, Mincing Lane, Abthub B. Honoi, 

Londoji, B.O. 3. Sugar Itochants and Brokers 

May nth, 1926. 
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Notes and Comments. 


Cuba’s Sugar Production nearing its Maximum ? 

In April General Gerado Maohado, president-elect of Cuba, paid a visit 
to the United States, amongst other purposes with a view to urging lucieased 
reciprocal trading facilities between the United States and Cuba. In a speech he 
made at a banquet given to him by New York citizens, the General referred to 
the by no means small part Cuba had played in the Great War by extending her 
production of sugar and supplying the Allies with this food, at prices which were 
none too remunerative in his opinion if the costs of production at the time were 
oonsiderod. All the energies of the Cuban people during that period were directed 
to increasing the output of sugar for food, and molasses for the manufactuie of 
explosives. Since then, thanks to the investment of large amounts of foreign 
capital in Cuba, her large production of sugar has been maintained, but 
General Maohado expressed the view that if the prices of sugar now prevailing 
in the world should continue, Cuba would be able to keep up her present output 
only under great difficulties, and eventually a scarcity of sugar might come about 
with its inconveniences to the consumer at large. Many persons, he said, believed 
that Cuba’s sugar production might be still further increased; but this was an 
error. Cuba in his view had obtained almost its maximum production this crop. 
Not all the lands in Cuba are suitable for cane cultivation with sufficient 
economic returns, and amongst the lands already under cane many are in a state 
of exhaustion for the further growing of cane, and it will be necessary to devote 
them to other crops. American producers need not therefore fear any further 
expansion of Cuba’s cane crop. Incidentally, the General urged as a means of 
assisting the Cuban cane sugar industry that the preferential percentage granted 
to her imports into the United States should be increased. 

The impending exhaustion of the Cuban sugar cane soils, foreshadowed in 
the above speech, need cause no surprise to anyone who has paid careful attention 
to the opinions of those best qualified to judge. That the methods followed have, 
in a great many oases, been contrary to all sound agricultural practice is well 
known; and it may well be that the time has at length come when the inevitable 
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result is in sight. But) all the samS) one might well hesitate to accept the opinion 
expressed that Cuba has reached its high water mark in production; and this 
especially in view of the concluding part of the last paragraph, which rather 
suggests a wish to make capital out of the point of view adopted in the way of 
better thrms in the preferential percentage.*' Be that as it may, there are many 
reasons why it is inadvisable for any one country to dominate the market for any 
essential raw material, and there appears to be some danger of Cuba’s making a 
bid for this position as regards sugar. Such dominations are evident in a great 
many staples, e.g.,Biazil with coffee, the Southern United States with cotton, 
cacao on the Gold Coast, rice from Burma, jute in Bengal, quinine in Java, and 
so on; and it becomes an interesting question for the economist to explore whether 
s^h concentrations are for the good, either of the world in general or of the 
particular producing country. 

That Cuba is in earnest in mending her ways appears from the fact, which we 
glean from a contemporary, that in order to encourage better cultivation a bill has 
been prepared proposing the establishment of five prizes of $80,000 each for 
distribution among the first planters who successfully plant, cultivate, and grind 
sugar cane on 20 oaballerias (about 666 acres) during four consecutive cropping 
seasons. 


Refined*’ Sugar Production in Porto Rico. 

A communication from Porto Bico to FacU about Sugar states that after 
careful investigation extending over several months Central Mercedita, owned by 
Sucesiou J. SsRBALLES, has decided to embark on the manufacture of the best 
grade of direOt consumption sugar, using the Suchar process which has been in 
successful operation in Louisiana for the past two years. The owners have 
signed a contract with the Suchar Process Corporation of New York for the 
building of a complete up-to-date “refinery” costing about £200,000. This 
“ refinery” (which of course is not the standard type of bonechar establishment 
but the necessary addition to the raw sugar house to enable the liquors to be 
decoloiized) will be capable of producing 250 tons of standard granulated sugar 
per diem, and it is intended to operate it throughout the year. 

At present Mercedita is using the Petree-Dorr process which produces a fine 
grade of raw sugar. It is proposed to put these sugars through the Suchar procese 
for the final refining, as soon as the new plant is ready, which will be next winter. 
This latter is being supplied by the Turl Iron & Car Company of New York, who 
have acquired the sales rights of the Suchar Process for the West Indies. 

As is known, Suchar is the name given to a highly activated carbon that has 
the property of purifying sugar juices similarly to boneblack, but it is claimed, at 
much lower cost, since the quantity required for a given amount of sugar or juice 
is only about one-fiftieth as much as in the case of boneblack, and a smaller 
amount of fuel is required. No additional water supply is needed. Great 
improvements have been made by the Sugar Process Corporation in automatic 
duration and revivification, upon which processes they have expended considerable 
time and money; and the present experiment is doubtless their first attempt to 
put the process to work on a large practical scale. 

This step upon the part of the owners of Central Mercedita may well mark a 
new era in the production of sugar in Porto Bico (and elsewhere), since it breaka 
the hitherto undisturbed sway of the producer of 96” raw crystals, and if sliccess- 
ful wilU almost certainly be extended to other factories. The Porto Bican 
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authonties are said to be greatly interested in the venture, as they consider that 
its extension will lead to a more even labour balance by giving employment to 
workers throughout the year. This is a consideration that will attract interest 
also in other producing centres, Mauritius for example. 

Cuban factory owners are likewise bound to watch the experiiQent with 
considerable interest, since Cuba has so far never attempted to produce high 
grade white sugar ; the matter has been investigated from time to time, but there 
has not been enough incentive to drop the production of 96^ raw sugars in favour 
of washed crystals of the Java sorts, all the more so because the powerful interests 
of the American refineries proper have been thrown in the scale against the change. 
But the Mercedita experiment, with the Petree-Dorr process and Suchar, marks 
a considerable advance on existing processes of producing direct consumption 
sugar; and if it fully justifies itself, as it probably will, there should be a strong 
incentive to introduce it into Cuba also. 

Entomological Work In FIJI. 

Through the courtesy of the scientific officers of the Colonial Sugar Eefining 
Company, a set of six reports, dealing with the pests of the sugar cane in 
Fiji, has recently been received. And as they contain in them an epitome of the 
entomological work which has been carried out during recent years in this com- 
paratively isolated and little known sugar tract, a summary has been attempted 
under Recent Work in Cane Agriculture.” As will be seen from the titles of the 
two first sections, dealt with in the present number, the cane perts, as might 
perhaps have been expected, are somewhat different from those met with in other 
countries. Thus undoubtedly the major pest in Fiji is the wireworm; and the 
inclusion of the hornet will appear somewhat strange. In the later sections the 
cane beetle borer and the white grub are dealt with, and their relative importance 
differs considerably from that in, say, the Australian fields not so very far away. 
These will be summarized in a future number. 

Those six reports, which are framed in the convenient form of bulletins, are 
written in semi-popular language, although including many details in each case 
as to origin and distribution, life history, relative destructiveness, and such 
remedial measures as may be locally applied. Each pest has at least one illus¬ 
trative plate devoted to it. These have been prepared with obvious care, under 
the direction, it is presumed, of the entomologist, but bearing the name of 
E. H. Zeok, and they strike one as particularly clear and informative. The 
individual pictures are considerably enlarged, but each has an added outline of 
the actual size of the part or stage drawn. It is a relief to meet with such careful 
black and white drawings, in place of the current photographs, which with all 
their advantages frequently leave one in doubt as to certain points. On the 
whole, this series of reports appear to us to be well adapted to the purpose in 
view, namely, to make it easy for any planter at once to determine the insect 
enemies in his fields, and to obtain valuable information as to their character and 
relative destructiveness, with first-hand advice as to how to deal with them. 

Aeroplane Control of Insect Pests. 

An interesting article in the Manila Sugar New9^ by E. L. Fbitdlbton 
discusses the present practibility of using aeroplanes to control insect pests, 
especially locusts, first as a means to hunt them but and drive them to suitable 
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grounds, and then as a quick and ready means of spreading poison in dust form 
(usually calcium arsenate) on the vegetation on which the locusts are resting. 
As is known, thelJ.S. Department of Agriculture has been for the past three years 
seriously engaged in experimenting with the use of aeroplanes for poisoning insect 
pests in the cotton belt of the southern states. The most important conclusion 
thus far arrived at by them is that under proper conditions the method of using 
aeroplanes is fundamentally sound ; aeroplane dusting is certainly still in an 
experimental stage, but the main features of whether or not it is successful and 
profitable have most decidedly passed that stage. 

In the Philippines, the U.S. Army air service has recently carried out 
experiments on similar lines for dealing with the locust menace in those islands. 
Two groups of experiments weie conducted, one during moist weather in October 
and November, and the other during the drier weather from February to April. 
Locusts, it was found, usually select for breeding places a grassy knoll when in 
mountainous country and flats when in the open, being very seldom found in 
timbered or brush country. This makes it possible for an aeroplane to get at them 
and dust them effectively. Some areas affected were in high grass which made it 
almost impossible to use the older methods of repression, but very adaptable to 
use the aeroplane. Dusting in the path of travel is essential and the most effective 
dusting was found to be produced in the late afternoon, after the wind had died 
down and the hoppers had settled for the night, ^n altitude of 10 to 16 ft. was 
incidentally found to be the most effective for carefully controlling the dust 
clouds, and the amount of calcium arsenate to use per hectare was found to be 
about 14 lbs. If the dusting was well cone and the dust cloud controlled, the 
poison was 100 per cent, effective against the hoppers if they were over four days 
old. But much difficulty was experienced in the devising of suitable mechanical 
contrivances for the uniform distribution of the dust. The experiments in the 
moist mouths appeared to be more successful than in the dry ones ; in the latter 
strong winds, which made the control of the dust cloud difficult, the dryness of 
the vegetation, the scantiness of gieen grass, were all disadvantages, and double 
the quantity of poison was needed. But the general conclusions of both sets of 
experiments were that the aeroplane furnishes the surest and quickest means for 
observation, communication and transportation of nearly everything needed for a 
locust campaign; is the most effective method of driving locust swarms, doing the 
work of thousands of men much more effectively and in much less time; and that 
the dusting poison, calcium arsenate, will kill hoppers in all stages over four days 
old and fliers too if the poison can be spread on the vegetation where they are 
settled for the night; the effectiveness, however, depends on proper distribution 
and the amount of vegetation available. 

Mr. Pexbleton also goes into the larger question of the most suitable type 
of aeroplane to use, and the probable cost of equipping a district with an aeroplane 
service for combatting insect pests. The job is not of course adaptable for opera¬ 
tion by the individual farmer; either contract operation or operation by a group 
of farmers acting co-operatively would be necessary. Operating costs though 
heavy are generally rather decidedly in favour of the aeroplane. It is not necessar}^ 
to go into detail here as to the conjectures of costs put forward by Mr. Pendleton, 
but it may be noted that he thinks it perfectly feasible to inin an adequate fleet of 
planes and keep the staff needed to control the locust situation in the Philippines. 
Suitable planes and a competent staff are, however, a sine quit non. 
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The Spread of Cane Mosaic in the West Indies. 

Mr. E. A. Altso^, B.Sc., the British Guiana Gkiyernment Mycologist, recently 
paid a visit to Jamaica, Costa Eica and Trinidad, and recounts his experiences in 
the Journal of the Board of Agriculture of British Guiana, The mosaic problem 
in Jamaica he considers the most serious the planters there have to contend with. 
We have already given in our pages some account of the spread of this disease in 
that island,^ based on the reports of the Department of Agriculture. In some 
cases 100 per cent, of the canes are infected and the spread of the disease is very 
rapid. Mr. Altson quotes the case of an experiment carried out a year or two 
ago where a small island of virgin land lying in the middle of a river flowing 
through a mosaic-infected valley was planted up with tops brought from non- 
inf ected districts fifty miles away. By the time these plants were ready for 
cutting all were found to have become infected, the disease having spread across 
the river from the surrounding cane fields. Mosaic, as Mr. Altson points out, 
can be spread not only by the planting of infected tops but also by insect trans¬ 
mission. But the loss of tonnage due to the former method of infection is 
considerably in excess of that due to the other, for in the case of infected tops 
the plants are subject to the effects of the disease from the initial stage of their 
growth. The importance then of early lecognition of the presence of the disease 
in a cane area stands self-evident. 

As giving some idea of the loss that the disease is causing in Jamaica, 
Mr. Altson quotes the experience of a planter (Mr, F. L. de Pass) who has been 
contending with mosaic for the past eight years. The latter concludes that it is 
possible to grow, with intensive cultivation, a good plant crop, but the ratoons are 
and always will be a ghastly failure since they will not benefit by either cultiva¬ 
tion or the application of manuies, and, after the first ratoons, are not worth 
keeping on. By careful roguing an infection of less than 5 per cent, can be 
controlled but not eradicated [«/c]. To do this it is necessary to have at least one 
man for every 20 acres, as after a couple of hours colour blindness sets in. The loss 
incurred from a 100 per cent, infection he found to be not less than 60 per cent., 
while the cost of cultivation is increased a like amount. The cost of an acre of 
plant canes previous to the entry of mosaic was £10 per acre. This yielded from 
25 to 40 tons of cane as plants and ratooned for from five to six years, being 
replanted when the yield dropped below 15 tons. To-day it is impossible, Mr. 
D£ Pass finds, to produce any crop of plants at less than £20 per acre, this being 
due to the tops dying, and so having to “ supply ” three or four times, while the 
plants grow so slowly that numerous extra weedings are required. 

Mr. Altson mentions that cane mosaic has not yet being reported in British 
Guiana; but the disease is known to be present in the adjoining colony of Surinam, 
and this circumstance suggests to him that it would be advisable to carry out a 
detailed inspection of the cane cultivations in Biitish Guiana, so as to make certain 
that unrecognized introduction has not already occurred. 

Death of Mr. T. D. Chataway. 

Eeaders of our journal will join with us in regretting the death in March last 
of Mr. Thomas D. Ohatavtay, our able Australian correspondent. His regular 
contributions on the Australian sugar industry were well-informed and succinct 
reviews of the state of affairs in that Dominion were invariably interesting 
to read. He was an experienced journalist and having spent a good deal of his life 
in Queensland (where for 10 years he conducted in collaboration with his brother 
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a sugar journal at Maokay) he was naturally unusually welMnfonned in regard 
to sugar matters. His death removes one of our most valued oorrespondeuts. 

T. D. Ohataway (as our contemporary, the Arntralian Sugar Journal states 
in its obituary notice) represented Queensland in the Senate from 1906 to 1913. 
When adverse circumstances led to his sugar journal ceasing to appear, he was 
editor for some time of the Machay Mercury and did good work for the district in 
that capacity. Latterly he took up his residence in Melbourne, where he acted as 
correspondent for numerous papers and journals. He was the son of the late 
Bev. James Ohataway, rector of Eotherwick, Hants, and was educated at 
Winchester. He went to Queensland as far back as the early eighties, so has 
I'oen associated with Australian sugar all his adult life. 


Beet Sugar Manufacture at Greenock. 

A Company has recently been formed under the title of “The Orchard Sugar 
Company Ltd.” to take over the Greenock refinery of the Orchard Sugar 
Befining Company and use it after suitable re-arrangement of the plant as a beet 
sugar factory, capable of treating 600 tons of roots per day. Thecontiact for 
additional buildings and equipment has been made with Messrs. John McNeil & 
Co. Ltd., of Govan, and will cost £130,000. It is to be completed in time for the 
autumn campaign this year. The Company has alieady obtained con ti acts to 
grow beet for the factory from about 1500 acres and the total area for the coming 
season is expected to attain to 2000 acres, while a maximum of 5000 eventually is 
aimed at. The 1925-26 crop is expected to yield 2000 tons of sugar, and in the 
subsequent 8 years the Directors look to obtaining an annual output of fully 
5000 tons, while the factory itself is designed so that it can be increased to turn 
out 8000 tons in a working season if enough roots are forthcoming. 

The directors of the new Company are Mr. William Henry Goff, 
chartered accountant, of Glasgow; Mr. Andrew Biohardson Grieve, sugar 
refiner, of Greenock; Mr. James Beid Kerr, sugar lefiner, of Greenock; and 
Mr. Bobert Graham Napier, chartered accountant, of Glasgow. The price 
being paid for the old Orchard refinery property is £70,000, of which £30,000 
will be in cash and the remaining £40,000 will be taken in the form of ordinary 
shares in the new Company. The capital of the latter is £170,000, consisting of 
120,000 ordinary shares of £1 each and 50,000 7^ per cent, cumulative 
participating preference shares of £1 each. A public issue at par of the latter 
shares and 80,000 ordinary shares was made last month, the remaining 40,000 
ordinary shares being taken by the vendors as part of the purchase consideration. 

Sugar Beet Experiments In Scotland. 

A year a^o a Committee was appointed by the Scottish Council of Agriculture 
to enquire into the possibility of developing a sugar beet industry in Scotland ; 
its report has just lately been issued and on the whole is favourable to the 
extension of this industry to Scotland, it having been proved that beets can be 
grown there. But the result of expenmental trials in various parts of Scotland, 
including the northern counties of Aberdeen, Moray, Nairn and Banff, suggests 
that further investigations and more knowledge and experience of the methods of 
cultivation needed are required by the growers ere the enterprise can be con¬ 
sidered ready for commercial development. Careful and systematic experiment is 
also required to establish the best period for seed time. Most of the experimental 
beet crops grown of late have been sent by rail to the Anglo-Soottish Beet Sugar 
Oorporatiou’s Colwiok factory in England, this corpora^n having offered special 
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faoilities to farmers in different localities to cultivate small areas of beets. It 
would appear, then, that while the climate in Scotland has not so far been shown 
to be any obstacle to growing roots up to Oontiuental standards, the natural lack 
of experience of the farmers must first be overcome by prolonged trials extending 
over some seasons ere it is safe to embark on a commercial enterprise. There is 
of course the Greenock experiment referred to above, but this is a case of adapting 
an existing establishment not in erecting a new one, and it remains to be seen 
whether agriculturists in that neighbourhood will support the factory with 
sufficient consistence and in sufficient quantity to yield the anticipated returns. 

Sugar Crops of the World. 

Since we gave last month Willett & Gbay^s estimates of the sugar crops of 
the world, this eminent firm of statisticians have increased the grand total further 
by 163,000 tons. The latest estimates now give the 1924-25 crops as 22,886,532 
long tons, of which cane accounts for 14,701,147 tons, European beet for 7,175,000 
tons, and U.S. and Canadian beet for 1,010,385 tons. The Cuban crop is estimated 
at the huge figure of 4,925,000 tons, and Hawaii at 647,000 tons. 

Incidentally, Messrs. Willett & Gray, have taken from their records some 
interesting figures showing the wonderful increase in sugar production throughout 
the world during the past 75 years. From them we quote the following;—In 1853 
the total sugar production of the world was 1,481,000 long tons, of which 1,277,000 
was cane and 204,000 tons beet sugar, which latter crop was produced in only five 
European countries—Germany, Austria, France, Belgium and Eussia. An 
interesting feature of cane production that year was that the Louisiana crop was 
the second largest in the world, the Cuban crop being first at 322,000 tons and 
Louisiana second at 225,000 tons. Java in this year produced 100,000 tons. 

In 1863 the worid^s production had increased to 1,962,000 long tons, of which 
cane amounted to 1,484,000 tons and beet 478,000 tons. Owing to the American 
Civil War, the Louisiana crop was completely destroyed, there being no crop of 
any appreciable size made at that time. Meantime the Cuban crop had increased 
to 507,000 tons and the second place in the world’s production was taken by 
Brazil, whose crop rose to 238,000 tons. 

The world’s crops had increased to 3,128,000 tons in 1873, of which cane 
amounted to 1,840,000 tons and beet 1,288,000 tons. The Cuban crop that year 
was 775,000 tons, while the Louisiana crop had improved somewhat after the 
disasters of the Civil War and amounted to 59,000 tons. The world’s production 
did not reach 5,000,000 tons until 1886, when the outturn was 5,042,600 tons, and 
the Cuban crop amounted to 732,000 tons. 


We regret to learn that I)r. H. C. Pkinsbn Gbbrligb, who went on a trip to 
Cuba last January, had a serious breakdown in health which cut short his tnp and 
necessitated his return home to a cooler climate. The latest rep^ of him is that he is 
progressing slowly, but it will be some considerable time before he is convalescent. 


We regret to announce the death on February 23rd of Mr Frank P. Ruddbr, 
M.I.M.E., on board the S.S. ** Camito,” en route from Trinidad to Jamaica. Mr. Ruddbr 
was Advising Engineer to Messrs. Henckell, Du Buisson & Co. (general manners of the 
St. Madeleine Sugar Co., Ltd., the Antigua Sugar Co., Ltd., and the St. Kitts Sugar 
Factory Go., Ltd.) He was recognized as a partioulai;ly clever engineer, and especially 
as an e^ert on fuel economy in the cane sugar factory. He was formerly with Messrs. 
George Fletcher & Co., Ltd., of Derby, and while a director of that firm he superintended 
the erection of the liurgest sugar refinery in Australia. ^ 
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An annual report was here published appertaining to the central factories of 
Martinique, which were considered at that time to represent the most advanced 
practice; and so, to show the nature of the returns obtainable half a century ago, 
the following figures representing one of them (Robert) are reproduced: Cane 
crushed, 21,300 tons; sugars made (first, second, and third), 1424; total sugars 
made, per cent, cane, 6*70; rum made, 62,926 gall.; sugars in sugars and molasses 

5 ent to the distillery, not stated; tons of cane for one ton of the sugars made, 
‘6*0; total receipts from sugars and rum, £41,603; expenses (including cane, 
labour, cooperage, factory maintenance, chemicals, etc.), £32,777; and nett profits 
on the crop, £8726, which on the capitalization of the factory represented about 16 
per cent. Sugar for export to France was sold at 23s. lOd. per cwt., and locally 
for 318, 7d. 

G. 0. Stewart, a chemist of Greenock, contributed “Notes on Sugar 
Analysis,” reproducing a number of figures showing the composition of the refining 
sugars of his time. He ascertained the “crystallizable sugar,” or sucrose as it is 
now called, volumetrically using Fehling’s solution before and after inversion by 
heating with dilute hydrochloric acid, the difference multiplied by 0*96 giving the 
result. “Non-crystallizable sugar” or reducing sugar, was found from the same 
determination ; whilst other figures returned in his analyses were for “extractive 
organic matter,” “insoluble organic matter,” sand and clay, soluble and alkaline 
salts, peroxide of iron, and lastly moisture. Only one of the cane sugars tabulated 
here had a sugar content of 96°, the others being in the neighbourhood of 90 or 
lower. 

An account was given of the opening by Hawksworth Brothers of what was 
called a “central” factory, at Equeefa, Alexandra County, Natal. This was 
described as being of a “superior” type of sugar-house, and doubtless it was then, 
though, judged by present average standards, it must have been a diminutive affair 
with its 20 in. mills, two wetzels, and two centrifugals. It was made by Duncan 
Stewart & Co., of Glasgow, and was the first supplied by that well-known firm to 
the colony. 

Under the heading of “New Patents” a number of specifications were noticed 
in this issue, along with them for the first time some American ones. George 
Fletoher, of Derby, described improvements in the construction of centrifugals 
and of pumps; Paul L. ManbrI:, a process consisting ot moistening starch with 
acidulated water so as to convert it into gum, or a compound containing 26 to 76 
per cent, of glucose, or again into pure glucose, this process dispensing with the 
usual preliminary boiling with dilute acid; John 0. Donner, a centrifugal 
machine for swinging moulds containing sugar; Wk. B. Espbut, a system of 
using charcoal by filter-pressing; John M. Lesoale, of Paincourtville, Louisiana, 
a sulphiting apparatus in which spiral revolving wings elevated the SO, against 
the falling juice; and lastly F. Eandon, of New Orleans, an evaporator in which 
the juice fell from a reservoir in a fine stream upon a “defiector” (consisting of 
the top of a heating chamber) into a tray below, from whence it was re-pumped to 
the reservoir for the repetition of the process until the desired concentration was 
attained. This latter invention therefore so far as one can judge by the very 
brief description given might probably be described as a predecessor of the Yaryan 
type of%pparatus. 
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Tarious hints have been reoeutly received that the long drawn out struggle 
between the Entomological officers in Queensland and the white grub which, 
while always to be reckoned with in the cane fields, has at times assumed a 
deyastating character, is within sight of a successful issue. It is devoutly hoped 
that this maybe the case, especially in the Cairns distiict, where the losses caused 
111 the fields are estimated at hundreds of thousands of tons of cane each year. 
But, considering the natural history of this pest, and the enormous reserves it has 
at its disposal in the vast areas of “ bush ” (gi ass laud under hu'perata aruudinacea)^ 
adjoining the cane tract, it is obvious that, even when a destructive treatment is 
made available, an additional annual charge will be made on the costs of culti¬ 
vation. Unless the forces of nature themselves are brought under contribution, 
for instance by the spread of natural enemies, the pest will have to be carefully 
watched and fought against year by year; and the least remissness will very 
likely be bitteily regretted. Great caution is therefore necessary in assuming 
that Queensland is at the end of her white grub troubles. 

The suggestion referred to above that this may be so is undoubtedly to be 
traced to a statement in the latest Report by the Government Entomologist, 
Mr. Edmund Jarvis ; and while it would appear from the facts disclosed to be 
perfectly justified, this statement is carefully guarded in another paragraph which 
should be read in conjunction with it. Theie are in fact two outstanding causes 
for encouragement, namely, that there has been a great decrease in the infestation 
during the past two or thiee seasons, and that the trials of parad’chlorobenzene as 
a soil fumigant have been crowned with quite lemaikable success. But it would 
be the greatest mistake to assume that these two causes are interdependent. The 
state of affairs is very cleaily set out in the last two Reports written by Jarvis, 
and is worthy of a careful analysis. 

The decrease in numbers of the white grub in the fields is shown to be due to 
exceptional climatic conditions. Unusual droughts have occuried recently at the 
commencement of the growing peiiod (September to January); and consequently 
the hardness of the giound has made it impossible for the cane beetles to emerge, 
as they are accustomed to do during this period, and thus lay their eggs and infest 
the crop of sugar cane with their grubs. “ The beetles usually emeige fiom the 
pupae in October, remaining, however, in their subterranean pupal chambers for 
three or four weeks, until thunder showers, which generally airive about the 
middle of November, have moistened the hard, dry soil sufficiently for them to i 
tunnel to the surface. Unless rain falls before the first or second week in 
December, countless numbers must inevitably perish through inability to reach 
the feeding trees.** In the Cairns district* the rainfall was 0*1 in. in November, 
1922, instead of the average of 4*13, and during December 1*97 in place of 9 19; 
the total from September till January was 7*65 ins. as against the average of 
35*71. In 1923 the situation was a little easier (for the grubs) in that 15*73 ins. 
fell instead of the (new) average of 33*42. But again a chance factor operated 
against the beetles, in that they appeared in the pupal chambers earlier than 
usual in this second season of drought, which made the November drought a far 
more critical matter than normally; and there was only 0*6 in. of rain during this 
month in place of the average of 4*05. In considering these facts the author writes 
his warning paragraph; ** It is well to bear in mind that, when normal seasons 
again prevail, there is every possibility of this destructive cane beetle manifesting 
its usual activity, more particularly in those districts where practical control 
measures, such as collecting the grubs and beetles, have been altogether 
abandoned.** 
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And it may be here remarked that it is quite possible that the effect of the 
last two years of drought on the numbers of beetles in the cane fields may last for 
a certain time after the return to normal weather conditions, and may thus 
engender a false sense of security. For it has been observed on various occasions 
in the past that, after a temporary Check, whatever be the cause, it may take 
years before infestation in quantity again occurs. This fact suggests that we have 
not, as one would suppose, to do with an annual flight from their natural haunts 
to the cane fields, but rather that the infestation is from cane field to cane field; 
so that, once the local supplies have been out off, the invasion from wild grass 
land to cultivated fields must take place afresh, say, by the blowing of prevailing 
winds or the wandering of a few strong fliers into a region of unexpectedly suitable 
earth conditions for the laying of the eggs. And it would be from such foci of 
l^nfection that the new broods would in time develop. If this surmise be correct, 
namely that a certain amount of acclimatization has to take place, it would merely 
emphasize rather than diminish the necessity of continuing the weary repressive 
measures of collecting the beetles and fumigating the soil, in spite of the tempoiary 
waning in numbers of the grubs in the fields. 

With the data available to the writer of this article it is a little difficult to deal 
historically with the question of paradichlorobenzene, whose application as a 
fumigant has led to such an outburst of optimism in the latest Beport of the 
Entomologist as is quoted at the end of this article. Suffice it to say that a 
sample of this substance appears to have been forwarded to Jarvis for trial as 
long ago as November, 1914 ; and that its experimental success as a soil fumigant 
ill killing the grubs and as a repellaut against egg-laying was published in the' 
Monthly Notes of the Entomologist in April, 1915.* Comprehensive repoits were 
apparently written for local agricultural periodicals of the time; but no reference 
has been found to this substance in the list of soil fumigants tried in the 1920 or 
1921 Beports written by Illingworth, and published in the Annual Beports of 
the Queensland Bureau of Experiment Stations. It is, however, again mentioned 
by Jarvis, in his 1922 Beport, as the most promising fumigant tried in the plot 
experiments; and he states there that field experiments had been laid down for 
corroboration on a larger scale. 

The substance appears to exist in two closely allied forms, a liquid which is 
termed ortho-dichlorobeuzene, and a solid called para-diohlorobenzene (abbreviated 
for obvious reasons to paradichlor). The former, although cheaper, is less handy 
and has the disadvantage of completely evaporating in a few hours, whereas the 
latter retains its repellaut aroma for from six to eight weeks. And it was this 
second form which was used in 1915, although under the name of dichlorbenzole. * 

The results of the field trials referred to above are described in some detail 
by Jarvis in his 1923 Beport, and are sufficiently interesting to be worth 
abstracting. The experiment was made on a ridge of friable red volcanic soil 
with poor cultivation, 605 ft. long, and embraced eight rows of first ratoons of 
D 1135. The field had not ratooned well because of injury received from drought 
coupled with infestation by white grub in the previous season; and when treated 
with paradichlor in January the plants were 2 to 3 ft. high, with gaps of several 
feet in places, while in other places the ratoons were weakly or stunted. Injec¬ 
tions of ^oz. of paradichlor were made on both sides of the rows, 12 to 18 ins. 
apart. Bins, deep, and 4 from the lines of oane plants. Examined a fortnight 
later, the odour was noticed from the surface to a depth of about 7 ins., and 9 or 
10 on each side of the hole; and it was estimated that this result was obtained 

% Notes on Queensland Cane Insects and their ControL Edmund Jarvis. Division of 
Entomology, Bulletin Ko, 17, 11*33. S/.S.J., 191(5. 437. 
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with the loss of only one-sixth of the original dose. Three months after the 
application the canes were 7 to 6ft. high; in the infested patches the treated 
plants were dark green and the untreated pale yellow. This difference could be 
readily noticed on looking down on the field from a height of 10 to 12 ft., the 
treated plots being sharply separated by their colour from the untreated. As a 
matter of fact, a few isolated yellowish patches could be seen in the treated plots, 
but these on investigation were at once seen to be stools which from carelessness 
had been accidentally missed by the fumigators. Where the work was thoroughly 
done an unbroken line of dark green stood out from the adjoining untreated row, 
only 4 ft. 6 in. away, of stunted, yellow, grub-eaten cane. Four plots of 900 stools 
each were submitted to an analysis of infestation, with the following results:— 
Plot No. 1, of three rows treated, gave only 20 stools with giubs; while plot 
No. 2, of three rows untreated, gave 575 stools affected by gnib; and the corre- 
spending numbers for plots 3 and 4, treated and untreated, were 49 and 779. 

The canes were cut 7i months after fumigation, during which only half the 
usual rain had fallen. The canes on the injected plots remained green, were 
upright and considerably higher than those alongside in the untreated plots. 
Photographs were taken at the time, and these were reproduced in the Australian 
Sugar Journal, Lastly, about a month after the crop was cut, the fumigated 
rows were reported to have ratooned evenly all along, while the untreated plots 
had very few shoots showing, and these were uneven and stunted. Another 
point had been noticed at the beginning of the trial which was carefully investi¬ 
gated, namely, that about a fortnight after the injection of paradichlor the plants 
so treated showed a browning of two or three of the older leaves in each clump, 
from the tip downwards for a distance of about 8 to 12 ins., an appearance 
which passed quickly away as the unaffected inner leaves grew out. This was 
supposed to be due to cases where some of the roots were injured or bruised in 
the carrying out of the injection, the chemical thus entering the injured roots; 
but it was considered worthy of further study. 

During the succeeding year (1923-24), 15 additional experimental plots were 
laid down in seven different places, the canes grown being Badila, D 1135, and 
Clark’s Seedling. The object aimed at was not only to test the effect of the 
paradichlor on white grub, but also on the rooting system and ultimate growth 
of the cane plant itself. 

The results in the second year were in full accoi dance with those given above. 
Doses of one-sixteenth to one quarter of an ounce were given at an average 
depth of 4^ ins., 12 to 18 ms. apart, and 6 ins. from the centre line of the cane 
plants. The treated plants were exempt from grub attack, while the untreated 
turned yellow and in some oases gradually fell over. On examining the latter, 
it was found that the stools had been practically eaten out of the ground, and 
parted with the soil with a slight pull. It was also noted that in fields free from 
white grub the treated as well as the untreated rows showed cane plants of 
uniform height, colour and general appearance; showing conclusively that the 
treatment had not affected the development of the cane. Being non-poisonoua, 
nou-infiammable, cheap and clean to handle, paradichlor is considered an ideal 
remedy against soil-frequenting larvae of cockchafer beetles, termites, root 
borers, etc. And as the result of these experiments, the author reports that he 
is able to announce that the worst insect enemy in the cane fields, the dreaded 
grey-back cockchafer, Lepidoderma albohirtum^ has been brought under control, 
thus effecting a saving of hundreds of thousands 6f pounds. • q ^ 
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Synthetic Farmyard Manure.' 

By Prof. F. HARDY. M.A. 


Through the courtesy of Mr. E. Hannaford Richards, B.So., F.I.O., 
Managing Director of the Agricultural Developments Company, we are able to 
publish further details of the Adco process, and to make certain amendments to 
former articles which have appeared in this journal (Yol. 1, No. 8, August, and 
No. 9, September, 1924, pp. 116 and 133). 

At the outset, it is necessary to state that the propiietors of the Adco process 
now desire to describe their product as synthetic rather than artificial manure, 
since this term has given the erroneous impression that the material is of an 
inorganic oAchemical nature, whereas actually it comprises very nearly the same 
components as farmyard manure (in particular the valuable organic matter), with 
the difference that its ingrediepts have been synthesized or built up from the 
same main raw material as farmyard manure by the agency of added bacterial 
stimulants, but without the inteiTention of farm animals. 

As a result of recent investigations, it has been demonstrated that the 
decomposition of plant residues, through the activity of micro-organisms, takes 
place in several stages. First of all, sugars, pentosans, and starches are con¬ 
sumed by a variety of organisms, notably fungi. It seems likely that these 
carbohydrates are built up into living cell material (protein), which is itself 
broken down at a later stage, providing the most available type of organic matter 
in the finished manure. Cellulose itself decays comparatively slowly, and may 
bo regarded as a **scaffold** supporting and distributing the decomposition 
products of the other simpler carbohydrates. Contrary to former opinion, it has 
also now been proved that reducing sugars in moderate amount, and higher 
nitrogen compounds (if not bactericidal), actually assist rather than hinder the 
formation of a satisfactory manure. 

In common with all living plants, the micro-organisms concerned in cellulosic 
fermentation require nitrogen for their sustenance. Frequently, the amount of 
nitrogen contained in the raw material upon which they act is insufficient for 
their needs. Consequently, it is necessary to add nitrogenous compounds to 
augment the supply naturally present, if a satisfactory fermentation is to be 
obtained. In the case of cereal straw, usually O'7 per cent, of nitrogen, measured 
on the dry weight of the straw, is required to make up this deficit. For cane 
trash, the necessary amount is probably nearly the same. The additional nitrogen 
may be supplied in the form of some inorganic nitrogenous compound (Adco 
process), or as urea contained in the urine of farm animals (Mauritian method, 
as well as the ordinary farmyard or pen manure process). 

In their earliest experiments, the Rothamst^ investigators used ammonium 
carbonate as a source of nitrogen, but for reasons of cost, sulphate of ammonia 
was employed in later large scale trials. This gave fairly good results, but its 
sulphuric acid content was objectionable, while the high solubility of the salt 
led to accidental loss in distribution. Mr. Richards states that for two years 
past the Adcd Company has manufactured its own reagent, which contains no 
sulphate of ammonia. The new reagent ensures a neutral or slightly alkaline 
fermentation, while the phosphate-nitrogen ratio in the finished manure is 
greatly improved. The formula of the reagent has not yet been divulged. 

The extent to which fixation of atmospheric nitrogen may proceed during the 
manufacture of synthetic manure, through the agency of specific micro-organisms, 

' Benroduced from Tropical AgricuUure II, No. 6, 1926. 
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has apparently been uuduly exaggerated. Mr. Biohards* laboratory experi- 
ment8» commenced in 1916, and repeated with the co-operation of Dr. Hutchinson 
in 1918-19, have conclusively shown that, even under the most ideal conditions, 
the actual gain due to the fixation of atmospheric nitrogen, seldom exceeds 0*5 
per cent, of the dry weight of the straw employed as raw material. Usually it 
is much less. In large scale trials with straw heaps, the maximum gain was 
found to be only 0*1 per cent. Thus little additional advantage can be expected 
from the co-operation of atmospheric nitrogen fixers. 

In the manufacture of synthetic manure by the Mauritian method, the 
writer found that the increase in nitrogen over that contained in ordinary 
Trinidadian pen manuie, was only about 0*036 per cent, of the weight of the 
final manure, or about 0*156 per cent, of its dry weight, which amply agrees 
^th Mr. Biohards’ experience. 

The fact that the increase in nitiogeii due to atmospheric nitrogen fixers is 
relatively small, is explained on the grounds that there is usually only a limited 
amount of suitable carbohydrate (sugar, pentosan starch) available for the 
nourishment of the micro-organisms that can assimilate either atmospheric 
nitrogen or chemically combined nitrogen, and that, when this supply has been 
exhausted, no further assimilation can occur. Consequently, fermentation then 
proceeds very slowly. 

On the other hand, if the supply of suitable simple caibohydrate in the raw 
material is considerable, but at the same time the amount of nitrogen present in 
the manure is insufficient, the nitrogen assimilating micro-organisms may draw 
on the reserves of nitrate nitrogen in the aoil^ and the manure may then exert a 
depressing effect on crop yield when first applied to the land. Herein lies the 
danger of employing too much cellulostic litter in the manufacture of ordinary 
farmyard manure, and indeed of Mauritian pen manure also. 

For obvious reasons, it is not easy to arrange the proper balance of nitrogen 
to carbohydrate when manure is made by treading litter under stock. On the 
other hand, once the noi-mal composition of the raw material has been determined, 
the Adco process enables a well-balanced manure to be produced without any 
risk of those losses of valuable fertilizing constituents which are generally 
recognized as inevitable under the older systems. 

This, then, is the secret of the Adco process. By means of a long series of 
laboratory experiments augmented by numerous large-scale trials, the Botham- 
sted workers have gradually evolved a formula and a mode of operation which 
yield results that are highly satisfactory in respect to the manurial quality of the 
final product. It only remains to be seen whether or no the use of Adco synthetic 
manure compares favourably with other systems of manuring when considered in 
economic aspect. Various trials are being made, not only in Great Britain, but 
in many tropical and sub-tropical countries as well, in order to settle this 
question, and it may interest our readers to learn that large scale trials will 
probably soon be inaugurated in Trinidad under the joint auspices of the Trinidad 
Department of Agriculture and the Imperial College of Tropical Agricultuie. 
The results of these trials, when available, will be published in due course. 

** Corn Syrup** ii re-defined by the Canadian Food and Drugs Act^ as ** a mixture of 
glucose with sugar syrup (sugar cane syrup, sorghum syrup molasses, refiners’ syrup, 
treacle, etc.), with or without the addition of harmless fiavouring substances (the fiavour 
of which must not resemble the fiavour of maple), and contains not more than thirty-five 
(85) per cent, of water and not more three (3) per cent, of ash.'^ 


A The Canada QaxeUe, February, lith, 1925. 
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Clarification Processes and Plant in Hawaii/ 

OlASIFIOATIOK B^SEAROH. 

Following is a summary of recent work carried out in Hawaii, as mainly 
desciibed in the reports of the Experiment Station:— 

Phosphoric acid ,—It has been found that juices of low phosphoric acid content 
do not clarify well; that is, they do not give a satisfactory clarity of juice. The 
dividing limit has been found to be close on 0*03 per cent, phosphoric oxide (Py 03 ); 
juices above this usually give a clear juice, and those below the reverse. The 
cond^iou can be corrected by addition of a phosphoric acid compound to the juice 
before clarification. 

/Zeac^ion.—The old control of litmus has been supplanted by the more exact 
measurement of the hydrogen-ton concentration. This is determined by direct 
electrolytic measurements, or more conveniently by certain colour reactions. It 
is found that liming to a definite alkalinity produces the greatest benefit in 
clarification. Below this point, the results are imperfect and there is the likelihood 
of loss through inversion of the sucrose due to the acid condition of the juice or 
the later products; and above this, there is the depression of purity due to the 
greater amount of hme-salts in solution, and also the danger of destruction 
of glucose. 

The lime added as milk-of-lime should be thoroughly and evenly 
mixed with the juice to be tempered before it is sent to the heaters. If this is 
not done efficiently, there is a loss of lime due to possible unslaked material. There 
is also in the usual manner of adding lime to the juice running from the scale tank 
to a receiving tank, without any provision for agitation, a tendency for the juice in 
the lower part of the tank to be more alkaline than that in the upper part. It is true 
that this is all mixed in the settling tanks, but the effectiveness of the liming has 
been partly lost. This can be corrected either by having an agitation in the 
receiving tank by air blast or stirrers, or more effectively and much more con¬ 
veniently by a device like that employed by the Oahu Sugar Factory. This system, 
which was described in the repoi t of the Oomniittee of Machinery last year, in 
addition to the important feature of correct and continuous lime addition, provides 
for a thorough admixture of juice and lime in the juice pump. It also has the 
valuable condition that a change in liming can be almost immediately controlled 
from the sample being returned from the juice pump. 

Temperature ,—For best precipitation and coagulation, a" temperature close to 
the boiling point is best. Where juices must be held for some length of time it 
has been found that by reducing the temperature of the heaters to between 180^ 
and 190*^ F., there is less danger of loss of sucrose. The teuiperature must not be 
allowed to fall below 165^ F., this being the thermal death-point of certain high 
temperature organisms. A temperature below boiling point, as makes for 
slower subsidation, and requires more settling tank capacity and more time in 
the settlers. 

Capacity ,—^The importance of a sufiSciency of lime has been thoroughly proven 
by the Station. But along with this greater lime addition there is an increased 
amount of precipitation in the juices. This means that the former standards of 
settling*tank and filter-press capacity are now inadequate. It is not infrequent 
that, whe^i settling is retarded, a factory is forced to lower its lime addition below 

I Report (here abriilged) presented to the 48rd Annual Meeting of the Hawaiian Sugar 
Planters' Association, T.H., 1924. 
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the optimum requirement in order to get away with the material coming from the 
mill. It would be more profitable to provide sufficient capacity. Time is equally 
important with alkalinity and heat in securing efficient clarification. 

New Clarification Processes. 

HcrntB “ auper-deftcation,'* *—This consists essentially in adding sufficient 
lime to produce maximum precipitation and then taking care of the possible excess 
in solution by precipitation, with a reagent known as ** Amigon,” probably a 
phosphatio compound. The system requires about 60 per cent, more capacity at 
the settling station and more filter-press capacity. Cost is given as 24 cents per 
ton of sugar for chemicals, with an additional cost for extra equipment and labour. 
Claim is made of an increase in purity over the ordinary method of lime alone of 1®. 
Further benefits stated are a cleaner juice, no sediment deposited later, no scale 
on evaporator tubes, free boiling, first sugar at 99° polarization, which can be 
washed up to 99*86 with three gallons water per 40 in. machine, and a second 
sugar of 96° or better polarization. In a trial this sugar contained only 0*3 per 
cent, ash; and the molasses ash dropped from 11*63 to 6 26 per cent. While the 
process promises a better sugar as regards colour and ash for the refinery, the 
part that is most interesting to the raw sugar manufacturer is the possibility of 
the increase in purity and better recovery of sugar due to a more perfect clarifi¬ 
cation. This process should be investigated. 

Sorensejia proreasr —This process is understood by the Committee to mean 
only the filtration of all the juice after heating through plate-and-frame presses, 
doing away with the need of settling tanks. It does not present anything distinctly 
original as this was tried out several years ago locally by a representative of the 
“ Filter-Cel** Company. It is at least a matter of doubt whether the cost of the 
investment and extra labour and material involved in a filter-press installation 
large enough to handle all the juice would be compensated for by the advantages 
that might be derived from the whole juice filtration, where direct consumption 
sugar is not produced. 

Juice Strainers. 

The evidence of the advantage of fine straining as noticed during this past 
crop is contradictory. In some cases a very distinct benefit has resulted; in others, 
no material advantage is noticeable. In most cases there was more difficulty 
experienced at the filter-press station ; this was overcome by a closer attention to 
the work at this station, particularly as regards the liming of the settlings. Two 
factories report very favourably, crediting the strainer with a better increase in 
clarification, cleaner heating surfaces, cleaner commercial sugar, freer boiling 
lower grades, a better melt and a lower molasses; and all without any appreciable 
effect on the filter-press work. One very distinct advantage is reported by one 
mill when working with dirty cane following periods of heavy rainfall. A sufficient 
amount of soil was removed during the fine straining to make a sensible easing up 
on the filter-press operations. 

Peck’s strainer,* has been in operation in seven factories during part or whole 
of the 1924 season. There have been two changes made in the construction of the 
apparatus: a coarse supporting screen is placed just below the fine lOO-mesh 
screen, to give it additional support and guard against breakage; and a tray is 
placed within the drum so as to prevent the strained juice impinging with too 
great force against the fine screen when in a position not supported by the coarser 
mesh screen. 


1 19M, 453. 
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Sbttlino Tanks. 

The intermittent settling tanks require no further description. Dorr sub* 
eiders, or continuous settlers, are finding great favour in other cane sugar pro¬ 
ducing countries, and there will be 10 in T.H. for the 1925 crop. With the exception 
of one, these form a part of the Petree process. At Paia, a system of drawing 
off the settling has been introduced, doing away with the “ Dorrco ” pump. It 
was in use during the latter part of last season and worked so successfully that it 
will be used permanently. The principle of the change is described by J. P. 
Foster as follows:— 

*<ln any juice sedimentation process, sadden changes in velocity of flow should 
be Gainfully avoided. There is so little difference between the speciflc gravity of 
the organic impurities of cane juices and the specific gravity of the liquid in which 

they are suspended, that very little dis¬ 
turbance indeed is required to retard 
or even altogether to prevent proper 
sedimentation. An undesirable disturb¬ 
ance may be occasioned by incorrect 
methods of drawing-off either the clear 
juice or the mud. If the latter is drawn 
off by gravity flow from the bottom of 
the settler, a high velocity is apt to be 
imparted to the draw-off and result in 
slow sedimentation and high juice dilution 
of the mud. In the effort to reduce this 
action pumps have been installed on 
various types of clarifiers, but without 
complete success. A centrifugal pump 
is of necessity a high-speed mechanism 
and is almost certain to induce high- 
velocity currents in the settler, and has 
the further disadvantage of deflocculating 
the mud on its passage through the pump 
impellers. A reciprocating pump, while 
it may avoid setting up high-velocity 
currents in the settler, will cause a 
pulsation which, acting through the connecting piping, is transmitted to the 
settler and to a greater or less extent agitates its entire contents, with maximum 
effect at the point of exit where freedom from agitation is of ^eatest importance. 

**In order to overcome these difliculties, a device was tried out at Paia which 
effected a marked improvement in the quality of clarification and in the density 
of the mud drawn off. The device was in effect an inverted U-tube, one leg of 
which was connected to the mud outlet of the clarifier, the other leg to the mud 
piping, while the top of the tube was made to correspond to the level of the juice 
in the settler. The mud was then allowed to flow off under a gravity head so 
slight as to reduce its velocity to a minimum. The areas were made very liberal, 
and in order to compensate for changes in the density of the mud in the ascending 
leg of the tube, valved connexions were put in between the two legs, as shown in 
the sketch here reproduced. In other words, only sufficient gravity head was 
used to overcome the pipe friction. The ease of control and exactness with which 
it could be effected was no doubt responsible for much of an improvement noted 
in subsequ&t operations. Both of our large clarifiers Werbffitted with the device 



JO — Juice overflow. 
JI — Juice outlet. 
MO « Mud outlet. 
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described and the mud pumps were not used. A new clarifier added this year 
was ordered without the pumps. The device effects a distinct advance in clarifi¬ 
cation practice.*’ 

Filter-Prbssbs. 

It has been found on occasion that good work at the settlers is defeated 
in its purpose by poor work at the filter-press station. A broken cloth or a leaky 
press running cloudy, dirty juice into the evaporator supply tank can undo in a 
few minutes the work of hours at the settlers. The safest expedient to avoid this 
is to send all the filter-press juice back to the raw juice, there to pass again 
through the heaters and subsiders. This at once throws additional duty on the 
settling tanks and additional capacity must be provided. The system has a 
further advantage in that the quality of the juice sent to the evaporators can be 
kept at a constant reaction. It is frequently necessary to add sdditional lime to 
the settlings in order to produce a cake, and the condition results of two juices— 
the clarified and filtei-press—of different reactions, mixing and going into the 
effects without any possibility of separation of the precipitate that may form. 

A recently completed investigation by the Experiment Station shows that in 
one factory the press juice, when evaporated to syrup, had a filtration rate three 
times that of the normal syrup. If all the juice could be filtered, it is very certain 
that a distinct improvement in the quality of the juice would result, but it is still 
doubtful whether the final advantage would compensate for the extra expense 
attached to such a practice. It is infrequently the case that, in order to save the 
filter-press station, either insufficient time is allowed for sedimentation in the 
settlers, or the clarified juice is drawn off at a level too close to the body of the 
settlings. Then some of the lighter particles are carried with the draw-off to the 
evaporators, contaminating all the juice. The remedy is obvious: Either more 
settling tsnks, or more filter-press capacity. 

Centrifugal Separators. 

Kopke separators present several advantages over the plate-and-fiame 
presses. It is a matter of record that as the sweetening-off of the press proceeds, 
the resulting liquors are at first of gradually and later of rapidly increasing 
purity, so that some impurities, once removed, are again sent back into process. 
Theie are also considerable losses of heat at the presses. In addition, there is a 
cost of filter-press cloth and of laboui. The Kopke separators provide for a rapid 
liquidation of the settlings. Within a few minutes after being discharged from 
the settling tanks, the juice is back into process. This means a saving of heat 
and losses due to the deterioration of the liquors held by the mud. For best work 
the settlings must be limed to an alkalinity greater than required for optimum 
clarification, so that the separated liquors must bo returned to the raw juice. 
This has the same advantage as already mentioned ; any turbid or dirty juice 
liberated by the separators must go through the subsiders. There is the complete 
saving in filter-press cloth and a saving in labour which is not yet detemined. 
How far these savings will be offset by the cost of upkeep of the madhines is also 
a question which must yet be answered. 

Six separators were in use the latter part of the season at the factory of the 
Hawaiian Commercial and Sugar Company. The machines are belt-driven from 
15 h.p. 1750 r.p.m. motors, the speed of the centrifugal being 1225 r.p.m. It 
required three men per shift to operate the station. The feeding to the machines 
is controlled by a nozzle designed to admit approximately 15 galls, per min., 
which can be increased or diminished at will by raising or lowering a boat in a 
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supply tank. The time required for filling and discharging mud was ten minutes. 
The separation was very good, the run*ofi being quite clear and of the same 
purity as the juice entering. Settlings were limed before passing to the machines, 
and the separated juice returned to the raw juice. The machines were only about 
66 per cent, of the capacity required, and consequently the full benefit of the 
operation was not ascertained. The results were encouraging, however, and with 
increased capacity in 1926 a decided gain in recovery is anticipated. 


Czecho Granulated, its Quality and Production. 

S By Br. JAB. DBDXE. rC.S.. 

Consulting Chemist, Prague. 

The enormous support of the British Government to aid the home beet 
sugar industry has been recently discussed from the technical standpoint, and 
some have raised the point as to what extent consumption sugar can be made 
directly from beets. Detrimental statements have often been made from time to 
time against the manufacture of white sugar directly from beets in general. 

The production of granulated in Czecho-Slovakia Ibis year is estimated to 
amount to some 900,000-1,000,000 tons. From this quantity about 200,000- 
250,000 Ions are made directly from beets, the rest being produced from washed 
raw sugars with the aid of bone char or vegetable carbons. Nearly all of the 
granulated beet sugar directly produced is consumed either in Czecbo-Slovakia 
or exported to southern or eastern countries, the Czecho granulated exported to 
England thus being practically only refined sngai. 

Dikbct Pkodttction from Brets. 

It would, however, be absolutely wrong to conclude from this fact that first- 
class granulated sugar cannot be made directly from beets. The preponderance 
of the refined granulated in our exportation to England is due to the historical 
development of our industry, which for many years has been an export industry. 
The low quality of raw sugars formerly delivered to the refineries, the crude 
methods of refining these used (some of our sugar-houses being as old as ninety 
years), the growing competition of the English market, the demand of the chief 
consumers for high quality (Adant cubes, etc.) which until now could be made 
only from highly decolorized refinery liquors—these are the reasons why our 
export refineries are all equipped with large bone char and vegetable carbon plants. 

The increasing demand for granulated sugar, so characteristic of recent 
years, has compelled our refineries to enlarge, at the expense of their hard sugar 
production, the departments for granulated, which, therefore, is still made from 
refinery liquors. On the other hand, there has been created a comparatively new 
industry consisting of “mixed” factories which work directly from thick-juice 
to white sugar. The quality of the granulated sugar so produced has attained in 
Czeoho-Slovakia a very high level, the product of most factories competing 
successfully with the refined product. 

Conditions fob Sttoobssful Operation. 

The manufacture of such a quality of granulated from thick-juice is, how¬ 
ever, according to experiences in Ozecho-Slovakian factories, dependent on a 
number of conditions, some of which may be cited as follows 

The ii^ost important one is the high quality of our bqets (grown from original 
Gzeoho-Slovakiar^ selected seeds, the leading marks beingiDobrovice and Zapotil)* 
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In oui climate the roots from these seeds ooutaio, '^rhen ripe, an average of 18-20 
per cent, of sugar, and yield a crop of 0 2-0 4 tons of sugar per acre. 

Such beets yield diffusion juices of 90-92° purity, from which thick-juices of 
94-96'' purity can be obtained High purity is of course one of the first require¬ 
ments in white sugar manufacture 

This condition is maintained by thorough work in the factory, such as 
double or triple caibonatation with a sufficient quantity of lime, followed by 
sulphitation, and the filtration of the thin or thick-juice, oi better still of both 
This treatment decides not only the puiity but also the colour of the juices. 
A minimum colouring of the thick-juioes as low as 6° Stammer on 100 sucrose 
has been attained. Evapoiators of couise must be of such a design that no 
appreciable darkening of the juices can develop dm mg the concentiation to the 
thick-juice, rapid circulation and shoit contact with the heating suiface being 
the characteristic features of the most suitable systems 

Experience during lecent ^ears has shown that even evaporators working 
under pleasure (for example, the Yincik-Tuiek and such types} are quite suitable. 
One of the most inteiesting natuial conditions making possible white sugar 
manufacture from thick-juice is that colouring mattei, contained in the thick- 
juice, does not enter into the sugai crystal and can thus be easily washed away, 
leaving a brilliant white crystal This makes it possible to boil a fiist-class 
white sugai fiom thick-juices of 12-16° Stammei, whereas lefinery liquois of 
such coloui s give sugars of a very poor appearance 

But even a brilliant and lightly coloured thick-juice does not necessarily 
mean a hrst-class granulated This geueiall} proves the weakest point wheu 
law sugar factories commence to make white 

White sugai manufacture is a lefiumg piocess yielding a finished product, 
whereas law sugar is but a raw material Befiuing takes for granted a certain 
standard thioughout the factory, which is not so easy to acquire Besides, a 
thoiough knowledge of all the details of actual lefinery work is necessary One 
of gieatest impoitance is the operation of graining and boiling to massecuite, 
which mu^t give a crj stal of even size and regular form Boiling with direct 
steam often engendeis caiamelization, a very common source of discoloured 
granulated beet sugar 

All other operations—centrifuging, drying, and sifting, can also prove 
detrimental to the quality of lefined sugar if not conducted properly. 

Use 01 Decolorizing Carbon 

Becently active carbons have been employed extensively in the manufacture 
of gianulated from beets They are used either on juices or on washed and 
melted sugars, which aie then introduced into the tluck-juice 

Such a filtiation of juices must be accomplished with a relatively high 
percentage of active carbon, namely, 1 to 2 per cent, so that only revivifiable 
carbons can be used economically. The influence upon juices is manifested 
primalily in the change of physical qualities a diminution of viscosity and an 
increase in surface tension. In practice Nonted juices manifest an easier and 
moie regular graining, a higher yield in white sugar in per cent, of turbinated 
massecuites and a readier and more lapid ripening of molasses sugars, as compared 
with ordinaly operations. Further, the total quantity of boiled massecuites is 
lowered and thus a maiked economy of fuel is attained. 

It must be emphasized that white sugais boiled from such juices can by no 
chemical or physical method be distinguished from the lefinery granulated. 

309 



The International Susrar Journal. 


[1926. 


Jukb] 


Even the surface tension value which has been recommended by Lindfoes* fails. 
Behued sugars are often boiled with a small amount of vegetable oil in the pan 
to enable quick boiling without entrainment losses, and in consequence contain 
traces of this substance sufficient to lower their surface tension, especially pressed 
tablets in the production of which greasing of the press-tables is indispensable. 
On the other hand, treatment by active carbons leads to thick-juices, which, in 
respect of surface-active substances, are absolutely equal to pure sucrose solutions. 

Various active carbons have been tried out of late years in Ozecho-Slovakia, 
and of these “ Norit ” proved most successful. It is interesting to note that even 
har^ sugars (e.g., fili) of high quality have been boiled from Norited thick-juices. 

Selection of a Boiling System. 


Another important point in the manufacture of granulated in regard to which 
an active carbon again may prove useful, is the system of working. Economy of 
production, especially in factories working only granulated and molasses, depends 
largely on the proper choice of a boiling system. Three types of factories can be 
distinguished: (1) Factories boiling granulated only from the pure thick-juice, 
and selling their molasses sugars. (2) Factories boiling the thick-juice to raw 
sugars, washing, melting them, and boiling from these liquors their white sugar 
—the so-called yellow refineries. (3) A mixed type of both factories which melt 
the washed molasses sugars, unite the liquor with the thick-juice, and boil 
the mixture to white sugar. The most useful scheme is determined more by 
economical than technical considerations. 

The second type can be hardly classified as belonging to the granulated beet 
processes, and is a very expensive one too, sacrificing the most economical side 
of this kind of work, white sugar production in the first strike already. 

From the purely technical point of view the third type is to be preferred. 
An active carbon process makes it possible to wash molasses sugars within 
reasonable limits to decolorize the solutions obtained from them, so as to free 
them from non-sugars interfering with the crystallization of sucrose, so purifying 
them, and improving the quality of the thick-juice, instead of lowering it.^ It 
enables the return of all molasses sugars to the thick-juice in a refined form so 
as to boil them to white sugar. 

Such a scheme makes possible a very economical manufacture of a granulated 
sugar of the best quality, and may perhaps prove to be the most acceptable plan 
for the production of consumption granulated of a high quality. 


The Pare Cane Molasses Co. have leased a section of land on the James Watt 
Bock, Glreenock, as a receiving and distributing depdt for their molasses (which is mostly 
used for cattle f^ing purposes). _ 


Invert sugar (instead of the more expensive reagents, glycerin and mannitol) is 
recommended by G* yak B. Gilxoux* for the titration of bone acid in the analysis of 
butters and margarines* In this reaction, combination occurs between the boric acid and 
the sugv, or polyatcmde alcohol, with the formation of a complex having a greater acidity 
than originally, wbidi acidity can be titrated with reasonable accuracy by standard 
•odium hydroxide, using phenolphthalein as indicator.^ This reaction will suggest to the 
reader a possible meth^ of titrating reducing sugars. Attempts by the author named 
have, however, proved unsatisfiMitory, owing to the uncertain end*opoint when the solution 
of sugar is added to the mixture of boric acid and sodium hydroxide. 

m 1 1994. 318, MS. 

*^e usual purity tests ate of little value to Judge tlie duality of remelts. 

) s AnuipK, 1934, «, 376^77. * Aid., 1931, IS, 8-10 
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Defecation in Cane Sugar Manufactures' 

B7 j. d. bond, 

Swa Plantation Oo.. Ewa, Hawaii. 

In spite of the long-continued use of lime in defecation, there is still consider¬ 
able confusion in the literature and among technical men as to the actual 
mechanism of the process. Thus, Deerb^ reports a precipitate consisting of 
coagulated colloids, phosphates, aluminium and ferric oxides, albuminoids, 
chlorophyll, cane wax, and some of the colouring matter of the juice ; whereas 
Geerlios’’ states that gums are not precipitated in slightly alkaline liquids, and 
Horne^ believes the added lime precipitates more and more of the gummy 
constituents of sap before the juice finally becomes alkaline to pheuolphthalein. 
Gsbrliqs^ further states that the degree of dispersion of the colloidal constituents 
of the juice is the most important factor in defecation. Farnbll^ has shown 
that under optimum conditions the removal of nitrogenous substances, presumably 
albumin, will increase the purity 0*2 to 0*3 point. 

There seems to be some misunderstanding in the use of the term 
** albuminoids.’* These are classed under the simple proteins as insoluble in water, 
salt solutions, acids, or alkalis, and as far as is known no representatives of this 
class are found in plants.^ It is probable that albumin is understood, and lecent 
literatuie has shown this to be true. 

There is also confusion in the use of the term ** colloids.** Debrr evidently 
uses it as including all dispersed matter in cane juices passing through glass wool. 
This is certainly a very bioad use including, as it does, coarse dispersoids readily 
visible under the low power of the microscope. We must carefully distinguish 
between coarse dispersoids and the particles in a true hydrosol and to this end 
must define limits that may readily be applied in practice. The use of kieselguhr 
{** Filter-cel”) filtering under pressure or vacuum, suggests itself as a convenient 
limit and is quite comparable with filtration through filter-paper, which is 
so exceedingly slow as to be prohibitive. 

Coarse Dispersoids and Colloids. 

Cane juice was filtered thiough: (a) paper; (6) kieselguhr (“ Filter-cel”); 
and (c) glass wool, and dialyzed in colloidal sacs in running water, the remaining 
liquid being evaporated to dryness, and weighed, thus obtaining the non-dialyzable 
matter left after the three treatments, as reported in the following table:— 



Talk I. 


Filtbr. 

Juice 
® Brlx. 

Non dialyzine matter 
Grms per litre 

Paper . 

.. .. 12*66 

0-140 

Kieselguhr (** Filter-cel 

”) .... 12*76 

0*163 

Glass wool. 

.. . 12*70 

2 724 


Ultra-filtration, in a sense, can perhaps be demonsti'ated in the filtering of 
mixed juice through paper or kieselguhr (“ Filter-cel**), but it is not unlikely that 
here adsorptive effects play a determining part. Work reported later in this paper 
will further justify this selection of a dividing point between coarse dispersoids 
and colloids. Following this procedure, it may easily be demonstrated that any 
well-dialyzed sol from mixed juice, free from molecularly dispersed matter, will 

’ Indudirial and Engineering Chemutry, 1M6, 17, No. 6i 492, et seq , here abridged 
> NoBl Diisbr : *'Cane Sugar,'* p. 2S6. 

* PRiNSBM Gkxelios : *' Oaue Sugar and its Manufacture," p. 149. 

* Ind, Ena. ChenL, 1924, IS, 732 ® LS.J., 1924, IM « Ibid , 1924, 361. 

7 Txatcbbu : **ChemiBti7 of Plant Life, p 176 
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show not the slightest agglomeration through very wide ranges of reaction. 
When alkali-preoipitable minerals are present, however, colloids are removed to 
some extent, owing to the adsorptive effects of precipitates of large surface areas. 
Furthermore, settlings from mixed juice, treated in the Kopke laboratory centri¬ 
fugal separator, * yielded a turbid run-off, which settled only extremely slowly 
though the reaction was varied over a wide range. Inspection under the micro¬ 
scope showed that the turbidity was due to coarse dispersoids, characteristic of 
mixed juice. Addition of a small amount of phosphoric acid was very effective 
In obtaining a satisfactory settling, the reaction of the liquid remaining alkaline. 

y Faotoks govehnino Defecation. 

The precipitation of matter from juices occurs as the result of the actfcn of 
any alkali, whether inorganic, organic, or produced locally by electrolysis. The 
increase in purity attendant upon this precipitation has not exceeded a muximum 
value of thiee points in the writer’s work, and the purity inciease is in no way 
related to the purity of the juice. This conclusion can be drawn by inspection of 
any comprensive data in the literature. 

However, the weight of material precipitated must certainly be related to 
some property of the juice, and since the literature constantly refers to gums and 
organic non-sugars their influence has been noted in Table II.* In these tests 
the reaction was vaiied by the use of a calcium saccharate solution. The first 
series was limed so as to show a reaction of about pH 9 aftei heating to 00®C. 
and filtering; Series 2, about pH 9 in the cold; Seiies 3, about pH*l'b in the 
cold. Gums were determined by the method of Kuir and Withkow;® and 
colloids as already described. 

TahU IL 

Phbcipitatjs 

Organic /—Ash-Feeb- -n As 

Gravity Glucose, Ash, nou-sugars, Gums. Colloids, weighed, Ash-free, 

Series Purity. Grms. Grins. Grins. Grms Gnus Grins. Grm. 

1 ., 86-18 4-9 .. 2-7 .. 6*2 .. 0’S8 .. 0 68 ,. 1-87 .. 0*62 

2 . 86*68 . 4-8 ., 3 2 .. 6-2 0-49 . 0-16 .. 1*30 .. 0*68 

3 .. 86-64 .. 6 9 .. 2-7 .. 6-8 .. 0-37 .. 0 49 .. 0*82 .. 0 61 

All figures except those on precipitate are based on 100 gravity solids and 

refer to raw mixed juice filtered through kieselguhr (“ Filter-oel’^). It is evident 
that the weight of precipitate obtained from mixed juice on clarification bears no 
relation to purity, organic non-sugars, gums, or colloids. 

Table III, Pbb loo Gravity 


Alkali 

Used 

Oa(OH), 

FILTBRXD PUBITIKS-, 

THROUGH Apparent Gravity. 

Cottonwool .. 88 6 .. 84*3 

Kieselguhr 

(“ Filter-cer’) 84 3 86-3 

.Solids 

Colloids. Ash. 

Gnus. Grms. 

.. 2-63 8*4 

.. 0*64 ,.3 8 

No of tests 
averaged. 

.. 3 


Clarified 

84-8 .. 

86-0 

.. 0*89 

.. 8-9 


NaOH 

. . Cotton wool .. 

83-4 .. 

84*4 

.. 3-75 

.. 8*1 

.. 4 


Kieselguhr 
(** Filter-oel”) 

88-9 .. 

84*8 

• . 0*78 

.. 8*0 



Clanfied 

84-4 .. 

85*8 

• . 0-67 

.. 8-8 


NH4OH 

.. Cotton wool .. 

82*8 .. 

88-7 

.. 8*13 

.. 4*1 

8 


Kieeelguhr 

(^‘FiJterHJer’) 

Clarified 

82'9 .. 
86*1 .. 

88*6 

86-6 

.. 1*10 
., 0-77 

.. 4*0 
.. 8*6 



1 Ksltirt of the Committee on Manufacturing MaohlneiT, Mfiwallan S.P.A., 191S. 

• Avemge figurf*| only are here produced. * Ind, Chem,, 1929, II, 1181. 
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Table III gives data ou ouUoids. The juices were treated with the alkali 
specified so as to show a reaction of about 9 after heating to 90^0. and filter¬ 
ing The whole j'uioe was then filtered through kieselguhr (** Eilter-cel ”), 

If we consider all the dispersoids passing through cotton wool, about 74 per 
cent. 18 removed on filtei mg through kieselguhr (“ Filter-cel ”) Of the colloids as 
true hydioBols in kieselguhr (“ Filter-cer*) filtered juice, only about 26 per cent. 
IS removed. It is evident that coarse dispersoids and colloids are of impoitanoe 
in defecation only as a result of the precipitation pi educed by the action of 
alkalis on juices and ate not of themselves lespousible for this action. 

Table lY shows the relation of gums to the defecation process 

lahU IV 

Per lOo Graviiy Sojids 


Juice 

\o of tests 
avenged 

li 

Alcohol ppt 

Grm 

Gums 

Grm 

Raw, filtered 

21 

85 68 

09^ 

0 52 

Clarified 

21 

86 18 

121 

0 48 


It 18 evident that the defecation process has veiy little effect ou gums. There 
was no appaient relation between gravitj purity and gums, nor was there any 
relation between the ash of the alcohol piecipitate and the ash of the juice The 
alcohol precipitate from clarified juice showed unifoimly a higher ash content 
than that ftom law juice 

It has been shown how the precipitate weight varies with added alkali and 
that ash constitutes a large part of the precipitate The character of this ash is 
shown in Table V, the procedure for carbonated ash being followed in evwiy case 

Table V 

(higures in per cents ) 

^AsH-^ Ash ot Puecipitatis i-rom 


Mixed Juice 

Sjrup 

Molasses 

Ca(On)g 

MI*OU 

NaOH 

M). 

3 67 

5 49 

7 42 

. 2 87 

0 42 

0 50 

SO, .. .. 

20 21 

18 66 

.. 21 37 

.. 0 19 

0 15 

0 20 

PjOj •• 

26 90 . 

4 72 

.. 2 36 

. 38 65 

60 90 

47 65 

Cl . ... 

19 73 

16 21 

16 33 

2 64 

0 43 

1 79 

AI 3 O 8 , Fej08 

0 40 .. 

0 46 

. 0 38 

.. 7 66 . 

0 10 

0 12 

CaO .. . 

6 62 . 

24 80 

. 10 30 

. 38 53 

10 98 

29 96 

MgO. 

12*31 

13 24 

. 9 89 

.. 6 23 . 

. 26 16 

16 03 

Deduct 0-Cl 

4 45 . 

3 66 

.. 3 68 

0 60 

0 10 

0*40 

Utihurned 0, 
COj, alkalis 

25 61 .. 

20 28 

.. 35 63 

3 83 . 

. 0 96 

1 84 


Inspection of the precipitate ash analysis shows that it is composed chiefly of 
CaO, P^O*, and MgO, and that as phosphate plajs the most iinpoitant 

part Magnesium is only of secondary impoitance. Table VI gives data on 
CaO and P«0^ relations in the precipitate. 

Table VL 


(Per 100 grayity solids) 


Total 

CaO 

Grams. 


Juke 

CaO 

Grams 


CaO 

Gram 

PRBCIPIIAIK-. 

P.Os 

Gram 

0 309 

e t e 

0 169 

, 

0*160 

0 168 

0 607 

• • • 

0 247 

.... 

0*260 

0 212 

0*764 

• • « 

0*434 


0 320 

0*222 

D401 


0*915 

,, 

0 486 

0 234 

1*841 


1*281 


0*660 

.. 0*236 

2*166 

• s • • 

1 491 

.... 

0*665 

0*286 
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It is particularly interestiug to note the increasing OaO content of the preci¬ 
pitate with virtually constant. These data represent extremely alkaline 
conditions such as never obtain in the defecation process. 

If phosphates are removed from the juice, a marked change will be noted in 
Table VII. This may be accomplished in acid solution by the application of the 
basic acetate separation pnnciple, and by the use of uranium salts. It is ex¬ 
tremely difficult, however, under these conditions, to avoid the use of an excess 
of reagents, and since they precipitate on making the solution alkaline, some 
precipitation from them may be expected. Piltered juice was used. 

Table VII » Weight of Precipitate 


Untreated Treated 

Juice. Juice. 

Treatment Gram/litre. Gram/litre. 

Basic acetate, filter, alkaline with KaOH .. .. 0*442 .... 0 063 

Uranyl nitrate, filter, alkaline with NaOH .... 0*442 .... 0 049 


Hence, the importance of phosphates in the formation of a precipitate is 
evident. Of 73 laboratory reagents tested as to their effect on boiling juice, 
those resulting in satisfactory precipitates were barium hydroxide, forric salts, 
lead acetates, and uranium salts, all of which precipitate with phosphoric acid 
under conditions obtaining in boiling juice. Alkali carbonates did not give 
satisfactory results. 

It has been shown that phosphates are the determining factor in defecation in 
so far as mineral matter is concerned: it remains to show the amount and 
influence of organic matter. Precipitates were obtained from Altered mixed and 
last mill juices, using chemically pure milk«of-lime. Eesults are given in 
Table VIII. 

Table VIII 


Juice. 

Per cent 
ash'free. 

-- Carbon 

C 

Expressed 

CO 

AS:-- 

C.Hi.Oo 

Biixed 

.. 28*7 

6*70 

20-9 

14 3 

Last mill 

. 66-2 

14*23 

62-2 

36*6 


There is considerable organic matter iu these precipitates, but its effect is 
evidently secondary to that of inorganic matter. 

If defecation is essentially an inorganic reaction, or reactions, it should be 
possible to devise a laboratory scheme of clarification superior to the usual 
methods. To this end filtered mixed j uices (Table IX) were treated with barium 
hydroxide (to precipitate sulphates and phosphates and increase pH values), and 
with freshly precipitated silver oxide (to precipitate chlorides), followed by a 
second filtration through kieselguhr^**Filter-cel’’) after heating. 



Tabu IX. 



Juice. 

•Brix. 

Polarization. 

Apparent 

Purity. 

Mixed . 

13*70 

11*87 

86*64 

Clarified . 

9*65 

8*86 

92*77 


An excellent clarification was obtained, showing that the part played iu 
defecation by inorganic reactions is at least of considerable importance. 

The actual amount of precipitate in defecation is of great importance; if too 
small, inefficient defecation results; if too great, the filter-presses are overburdened 
by the large volume of material which must be treated. Defecation, as the 
writer knows it, is essentially a process for removing coarse dispersoids from 
joices by the formation of a flocculent precipitate within the juice. This preci* 
pitate n^t only adsorbs colouring and colloid matter, ^but enmeshes suspended 
matter and oarrys it down in settling, as is clearly demonstrated under the micro- 
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scope. Since the formation of this precipitate is dependent upon the phosphate 
content of the juice, a low content will, prima facie^ result in poor defecation. 
After sufficient precipitate has been formed, very little is gained by additional 
precipitation, and for this reason the addition of phosphates to juices cannot be 
justified unless the phosphate content is too low. MoAllef and Bomonti* have 
shown that for efficient clarification the content of the juice should not fall 
below 0*30 to 0*36 grm. per litre. 

In Table X are shown relations between liming and volume of settlings, and 
between liming and the ratio of CaO to PnO^. Calculated ratios are taken from 
Table XI. 

Table X. 

Volumes of Sett- 

--CaO * PaO. Ratios -s linos Peb cent 

No. ^ B C D E F A< Bt €• 

1 .. 1-189 .. 1-087 .. 0-986 .. 1 17‘2 .. 1*063 .. l-06e .. 8 .. 6 .. 3*6 

2 .. 1 066 .. 0*967 .. 0 926 .. 1*110 .. 1 067 .. 1 032 .. 11 .. 11 .. 11*6 

3 .. 0-889 .. 0*911 .. 0*826 .. 0*992 .. 0*983 .. 0 878*.. 16 .. 13 .. 18*9 

4 .. 0*876 .. 0*802 .. 0*706 .. 0*947 .. 0*931 .. 0*961 .. 17 .. 19 .. 19*8 

6 .. — 0*806 .. 0 666 .. — .. 0*921 .. 0*968 .. 22 .. 26 .. 28*8 

6.. — — .. 30 .. 26 .. 32*7 

* Error 

Magnesium in the precipitate shows no relation to volume changes—a fact 
which direct tests have substantiated, The increasing volume of settlings must 
be due to changes taking place in the CaO to relations, as the data in 

Table X distinctly show. 

In Tables XI and XII are given data on the relation of CaO and P^O^ in 
juice and precipitate, pU values being estimated by the method of Gillespie.* 

Table XL 

(Figures in grms. per litre.) 

J UICE --PllECIPITATE-. 

pH CaO CaO P,0» MgO 


6*9 


0 228 

,, 

0*097 

., 

0*081 

,, 

0*042 

7-8 


0*179 

,, 

0*298 


0 324 


0*068 

8*6 


0 241 

., 

0 396 

., 

0 388 


0*087 

9*2 


0*347 

.. 

0*426 

., 

0*388 


0*142 

9*8 


0*441 

,, 

0 600 

,, 

0 401 


0*176 

10 6 


0 696 

,, 

0*621 

.. 

0*420 


0*219 


Table All shows the analysis of clarified juices and precipitates for CaO, 
P,0„andMgO. 

The remarkable fact shown in these tables is that, though lime is added to 
the juice, its CaO content may actually decrease up to a reaction of about pH 8 
in the cold. Above this point the CaO content increases rapidly. Thus it is 
entirely possible to clarify juices with lime and obtain a clear juice of lower CaO 
content than originally present. 

Table XIL 

(Figures in grms. per litre.) 


Pil 

"”caO 

—Juice— 

P.O. 

MgO^ 

^ CaO 

-Pbbcipitatb— 

P.O. 

MgC^ 


.. 0*164 . 

. 0*384 . 

. 0 400 . 

. — 

.. — 

— 

7*2 

.. 0*249 . 

. 0*191 . 

. 0*366 . 

. 0*186 

.. 0*193 

0*060 

8*26 

.. 0-261 . 

. 0*093 . 

. 0*326 . 

. 0*289 

.. 0*292 .. 

0*081 

9*1 

.. 0*269 , 

. 0*087 . 

. 0*318 . 

. 0*316 

.. 0-297 .. 

0*088 

9-26 

.. 0*311 . 

. 0*084 . 

, 0*314 . 

. 0*317 

0-301 .. 

0*091 


1 L8J,, 1024, 142. 

• Clabkb : ** The Determlnatlou of Hydrogen Ions.” p. 129. 
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Table Xm gives data on a juice the reaction of which was increased in 
small steps. 

TahU XIII. 

(Fignres in grms. per litre) 


pH 

CaO 

Juice. 

P.Oa 


MgO 

Kaw .... 

0*180 

0*367 


0*392 

7*0 

0*262 

0*188 


0*366 

7*1 

0*249 

0 180 


0*360 

7*2 

0 239 

0*126 


0*866 

7*3 

0*230 

0*116 


0*348 

7*6 

0*241 

0*099 


0*346 

7*7 

0 241 

0*099 


0 341 

7*8 

0 268 

0*089 


0*341 

8*0 

0*269 

0*062 


0*339 

8*2 

0 267 

.. 0*060 


0*341 


Table XIV shows data on cold juices, clarified without heating. 

Table XIV. 

(Figures in grms. per litre.) 

-Juice -s -- Pufcipitate- 


pll 

CaO 


P.O 5 

CaO 

P*05 

liaw 

0*225 


0*427 

. — 

. — 

6*9 

0 322 


0*381 

0*031 

0*038 

7 0 

0*333 


0 366 

. 0*060 

0 083 

7*1 

0 349 


0*328 

0*067 

0*099 

7*4 

0*291 


0*211 

. 0*221 

0 198 

7*8 

0 239 


0 102 

0*361 

0*326 

8*4 

9*219 


0*019 

0 428 

0*390 

9*0 

0*269 


0*008 

. 0*622 

0*416 


It is impossible to correlate these data to existing laws of equilibrium, and it 
is evident that there are disturbing influences. The ratio of OaO to in the 
precipitates is not constant, but increases as the reaction is increased as shown 
in Table X. From Table VI the ratios are in the order, 1*06, 0*86, 0*66, 0*48, 
0*42, 0*35. This ratio for the secondary calcium phosphate is 1*127 and for the 
tertiary salt, 0*83. Uucombined CaO can exist, then, only in solid solution in 
the precipitate. These relations of OaO to in dilute solutions have been 
noted in the literature.* 

The influence of organic acids is shown in Table XV. Solutions of mono^ 
sodium phosphate containing 0*74 grm. P^O^ per litre and acid as indicated were 
brought up to a reaction of pH 8*0, while boiling, with a normal solution of 
calcium saccharate. The analyses refer to the filtrate. 


-CITBIO- 


TahU XV. 

(Figures in grms. per litre.) 

Tastabic — .-s 


Acid. 


CaO. 


Acid. 

CaO. 

C.o. of N/l, 

0 70 

,, 

0*067 


0*00 

0*000 

4 

1*40 


0*169 


0-76 

0*020 

S 

2*10 


0*320 

t e 

1*60 

0*211 

.. 12 

— 


— 


2*26 

0*372 

s • ““ 


Htdboohlobic. 

CaO. 
0 
0 
0 


iRosc^E and Schloblbmmeb, ** Treatise on Chemistry,'* Vol. II, p. Wl, 
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The influence of organic acids is thus quite evident and contrast sharply 
with mineral acid. It has long been known that the precipitation of sal to 
soluble with moderate difficulty, such as phosphates, is rendered more difficult by 
complexions of organic oxygen derivatives. * 

Data on the buffer action of juice are given in Table XYI. The boiling juice 
shows marked buffer action in the range 6‘8 to 7*1, though distinct buffer action 
is shown over the entire range. This buffer action is due primarily to phosphates, 
influenced, however, by organic acids and especially by adsorbed substances. 

Table XVL 


cc m 
Saccharate 
per litre. 

pU Values 

-i- 


Cc 571 
Saccharate 
per litre 

pH Values. 

^Cold. 


Cold. 

Hot 

1 

6 0 

— 

10 

7*6 

6*9 

2 

6*4 

6*2 

11 

7*7 

7*1 

8 

6*6 

6-4 

12 

79 

7-2 

4 

6-6 

6*6 

13 

8*0 

7*4 

6 

6*9 

6*7 

14 

8*1 

7*8 

6 

7*0 

6*8 

16 

8-3 

8*0 

7 

7-1 

6-8 

16 

8*6 

8*2 

8 

7*3 

6 8 

17 

9*0 

8-6 

9 

7*4 

6*9 





Table XVII shows the relation of pH values in the various steps in clarifica¬ 
tion in the factory. The data cover a period of 10 hours, sampling every 15 mins. 
Excellent claiification was obtained. 

Table XVII. 

Ra>v-limed Clarified 

Juice Juice Syrup 

No tests averaged. 40 .. 79 .. 40 

pF values. 8 42 .. 7*99 .. 7*82 

It is thus evident that the actions taking place in defecation are influenced 
by so many varying factors that their formulation will be difficult indeed, if not 
impossible. 


The Chancellor of the Exchequer stated^ that there are 138 distilleries in the U.K. 
and Ireland, 118 producing spirit for beverage only, five for industrial purposes only, and 
the remainder for both. 


A plant for the production of alcohol from cellulose has been put into operation by 
the Kocher Co., Ino., of Los Angeles, in which the raw material (wood-waste) is 
saturated by 11 Cl gas in screw conveyors, and is converted into glucose in a pressure 
vessel at S atmos. and 60* C. This liquid after neutralization may be fermented, or it 
may be evaporated, and the product need as a cattle feed A yield of 65-70 gallons of 
ethyl alcohol per ton of sawdust is said to be obtainable by this process, and 80 per cent, 
of the ** glucose ** produced by the conversion is fermentable. 


According to Commerce ReporU^ there have been large demands in the U.S.A. for 
molasses during the past year in the manufacture of industrial alcohol. Up to a few years 
ago most of the aloohol was derived from grainp especially corn. Within recent years, 
however, the cheap blackstrap of Cuba has come to be the principal raw material for this 
purpose. Blackstrap is also used to a limited extent in the mwufaoture of foodstuffs and 
for reworking into table syrup. As an index of the increasing importance of the U.S. 
aloohol industry, it is reported that in the fiscal year ended June dOth, 1907, there were 
eight denaturing plants in the United States, which produced^ 1,780,276 wine gallons. 
The number rose to 44 plants manufacturing 66,679,697 gallods in 1917, and to 83 plants 
producing 67,687,296 g^ons in 1923. 


^ SiiBOLm, ** Qualitative Obemical Analysis,” Vol. I, p. 339. * On May 6th, 1936. 
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Report of thb Couuittek on Experimbnt Station. H. F. Hungerford. 

Philippine Sugar Aeeociation OonvetUioHy Manila^ 198^, 

It is held by this Committee that the first aud most important duty of the 
Association is to found an Experiment Station. The subject is considered from 
the widest point of view and, naturally, the Committee turns its eyes to the work 
of Hawaii in this direction as one of the most striking examples of science applied 
to industry. The function of such a station or series of stations should be, as 
there, to make a study of commercial fertilizers; the provision and uses of 
irrigation water; the production and testing of varieties of cane suited to different 
l(^al conditions; the control of pests aud diseases, where possible by natural 
eneixiies; the thorough study of injurious forms in other countries and the 
institution of safeguards against their introduction by proper quarantine aiTange- 
ments; the development of original methods of agriculture suited to the peculiar 
local conditions; and a thorough engineering aud chemical control of the 
factories; in brief, to make a profound study of fundamental principles by means 
of a central organization, supported and controlled by the industry itself, whose 
main object must be to increase the output of sugar per unit of labour and land, 
and if possible to reduce the cost of production, at the same time safeguarding 
the fields from the outbreak of serious epidemics. For such work it is primarily 
necessary to correlate labour aud capital with soil and climate and the other 
factors mentioned above. 

As regards the fundamental factors of soil and climate, the work done in 
other countries will chiefly be of use as ii dicating the best methods to be adopted. 
Sir John Russell is quoted as laying it down that the relation of soil to plant 
growth is both intrinsic and extrinsic, that is: it not only depends on the actual 
composition of the soil but also on the climate and topography. Thus the water 
supply, which at any time is a balance of gains and losses,‘depends for the former 
on the local rainfall, the drainage from higher lands, and the surface tension of 
the subsoil; and for the latter on subsoil drainage, and surface evaporation which 
again is influenced by temperature, exposure, velocity of wind and method of 
cultivation. This opens up a wide study, as to the nature of the soil particles, the 
amount and distribution of the rainfall, the local topography, shade, aspect and 
so on, the depth of the soil and nature of the subsoil. Comparatively little work 
along these lines has thus far been done in the Philippines. On one plantation 
(Mindoro Sugar Company), for the past seven years the classes of soil have been 
studied in relation to the yield of sugar obtained from them per acre; in Negros 
many soil analyses, physical and chemical, were collected by WALKER some years 
ago in the chief sugar tracts of that island; and in Luzon similar studies have 
been made by Cox and Arouelle, but in both cases the number of samples were 
too small for general deductions to be made. The Committee considers that such 
studies should be greatly extended, if possible to every estate, with maps and 
records of annual yields, treatment of the fields, distribution of the rainfall, and 
BO on. The burning of trash should receive special attention because of the 
prevailing need of humus in the soil; and connected with this the washing out 
of salts, especially lime. As contrasted with Hawaii, where there is none too 
much laud and such experiments are difficult, there is abundant scope in the 
Philippines for studies to be made on the renovation of worked out soils by 
introducing rotations, green manuring, etc., and on the maintenance of the 
fertility of newly opened tracts. 

Cultivation methods can only be stereotyped alongside of studies on soil 
and climate uk indicated above. Whatever be the cause, there are great 
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divergences in agricultural practice; and these should be studied by the ofiGloers 
of the Experiment Station, so as to correlate them with the local conditions of soil, 
climate and environment, and by this means to throw light on their soundness 
and the possibility of their improvement. Such improvements should aim (quoting 
Bussell again) at increasing the water supply by deepening the soil, breaking the 
pan and enriching the deeper layers, supplying air to the soil by drainage, 
building up the soil into compound particles, adding where necessary lime and 
organic matter, and increasing the food supplies by the addition of fertilizers and 
green manuring or by feeding cake on the land. 

As to fertilizers, work on these has been actively carried on for the past three 
or fours years, at first by the Philippine Sugar Centrals Agency in co-operation 
with the Bureau of Science, and now being continued by the Philippine Sugar 
Association. Some of the results of this work are summarized in tables, and are 
considered from the economic point of view, especially as to whether the increased 
yield of sugar obtained has justified the increased expenditure incurred. As 
might be expected the greatest deficiency in the soils proves to be in nitrogen, but 
to all appearance in the majority of the soils the canes cannot profitably use more 
than 250 kg. of ammonia sulphate. The greatest success has been obtained in 
certain good lands in Silay, where an increase of 100 piculs^ of sugar was obtained 
from an expenditure of 85 pesos per hectare; and this would materially reduce 
the cost of production. In heavy clays if poorly drained the increase was as low 
as 23 piculs sugar; and this increase would cost the farmer 3 70 pesos per picul, 
a figure considerably in excess of that incurred by cultivating unmanured land. 
Excluding the Silay lauds referred to above, the general average of the experiments 
has shown an increase of about 42 piculs per hectaie at a cost of 2 pesos per 
picul of sugar, which is about equal to the cost of cultivating unfertilized land. 
Unless the pnce of fertilizers go down, it is thus necessary to look in other 
directions for reducing the cost of production; it should be noted however that in 
the circumstances detailed above less land has to be cultivated for the resulting 
amount of sugar, and on the other hand a greater capital expenditure is involved. 
The general conclusions of the Committee appear to be that, with greater 
knowledge of the soil conditions, whether physical, chemical, biological or toxic* 
it is possible that there may be a great future for the application of fertilizers* 
And it must be remembered that plot experiments cannot solve all problems in 
connexion with plant growth, i.e., the effect of lime, the results of manuring with 
ammonium sulphate, the accumulation of aluminium salts, and other matters 
which have to be dealt with in the healthy growth of the sugar cane. 

The vital need of the Philippine sugar industry is to lower the cost of the 
picul of sugar, and one method remains which will not increase the capital outlay, 
namely: the selection of the proper cane to giow in each type of soil and set of 
environmental conditions. Experiments thus far conducted tend to show that the 
varieties experimented with do show preferences, whether Cebu Purple, Luzon 
White, Negros Purple, Pampanga Purple, Badila, H 109, or what not, as to class 
of soil. But this work needs a great extension in the plantations, and the services 
of a plant breeder wholly for sugar cane are urgently needed. It must also be 
remembered that the unfavourable results obtained with new arrivals may some¬ 
times be due to the impoverished conditions of the seed cane after a long journey; 
and it is absolutely necessary to cultivate such forms for a series of seasons, both 
' as plant canes and ratoons and in varying conditions as well, before being able to 
determine their value. In the Philippines it is pointed out that there are at 

1 The picul in the Malay sutes » 60 4b kg , the Philippine peto — 3*69 francs; 
the hectare —1*47 aeres. 
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present only about half a dozen oatie varieties being grown on an extensive 
scale while in Hawaii there are about thirty; and this in spite of the fact that 
some 50-60 varieties are available in the islands, most of which have not as yet 
had anything like a satisfactory tnal. 

The position as regards pests and diseases is similar. A number of scattered 
observations have been made and it is well known that mosaic, Fiji disease, smut 
and other diseases are prevalent and are being fought against. But the problem 
of cane disease is sufEciently important for the Philippine Sugar Association to 
have its own plant pathologist. And the same may be remarked about an 
entomologist, since there has not as yet been any proper survey of the pests in the 
cane fields, although a good many have been noted. 

Perhaps the most interesting part of this Beport is that dealing with the 
organization of the proposed Experiment Station. A careful survey is first made 
of the scientific specialists in the islands who in any way concern themselves with 
the study of the sugar cane, whether in the Department of Agriculture and 
Natural Resources, the College of Agriculture or the Bureaus of Agriculture and 
Science. Practically none of these can give undivided attention to one crop, and 
those in the College of Agriculture are of course chiefly engaged in teaching and 
have, so to speak, to do their own research almost by stealth. The comparison is 
again made with Hawaii, a country where sugar cane is by far the most important 
crop, although a certain small amount of attention is devoted to pineapples, while 
in th^ Philippines there are at least half a dozen major crops to divide agrioultui*al 
research, and many others of a minor nature. In Hawaii there is the following 
scientific staff: ^^one director, one consulting entomologist, two entomologists, 
four assistant entomologists, one sugar technologist, one assistant sugar technol¬ 
ogist, one technical chemist, one chemist, eight assistant chemists, one agriculturist, 
one associate agriculturist, seven assistant agriculturists, and one plant pathologist. 
In addition there are one illustrator, one chief clerk, one librarian, a botanist, 
two forest supervisors and one superintendent of nurseries. Such a personnel in 
the Philippines would cost not less than 300,000 pesos to maintain, but the 
Hawaiian Planters* Association have not hesitated to meet the expense in keeping 
such a big force of experts, as they have more than justified the existence of the 
station ....** 

The Committee is emphatic that no effort should be spared in obtaining a 
suitable director in the first instance, ‘Hhe most experienced and thoroughly 
trained sugar investigator in the world .... a tried sugar technologist or at 
least an agronomist familiar with sugar through long experience in the tropics.** 
The actual details of staff and location might well be left to him, but it is con¬ 
sidered that the least staff that should be added to the present forcd employed by 
the Association would consist of a cane breeder, soil technologist, plant pathol- 
ogist and entomologist, as without these the Experiment Station 4>ould cot well be 
started. The Committee is of the opinion that 50,000 pesos shot& be ample to 
start and maintain the station during the first year. 

SuGAB Cane Wirewoem {SivMdactylut cinnamoneu$)» Agricultural Rt^port No, 1, 
R. Veitch, EntomologUty Colonial Sugar Refining Co, Decemh&r^ 1916, ‘ 

The percentage of germination of the sets in many planted cane fields in Fiji ' 
has been noted to be often extremely disappointing; and in most cases it h^ 
not been possible to attribute this to poor seed, dry weather, cold wet soil, and so { 
on. e It occurs in every type of soil, and as a matter of experience chiefly in rich j 
alluvial flat^ where all the conditions give promise bf large crops of healthy canes, 1 
A study of such fields by the entomologist easily demonstrate that a wireworm 
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was by far and away the most important factor in the case; and not only as 
diminishing germination, but through weakening the plants in reducing the 
tonnage of canes and the sugar content in the final crop. 

It thus became necessary to determine the amount of damage done, and an 
exhaustive study was made by Veitcii of an area of 37 acres of newly-planted 
canes, where no other harmful agency was present and the management was 
j ustitied in expecting a 40-ton crop of canes. The method adopted was to examine 
successively sections of 40 sets at regular intervals throughout the field. After 
these had been dug up, a second series of the same numbor of sots adjoining the 
first was similarly studied, and so on until the whole area was thoroughly gone 
through. By this method it is obvious that details could be obtained of the 
behaviour of the pest throughout the early stages of growth of the cane. As 
examples of the results of this study, the following will suffice: 37 of 40 sets dug 
up showed that the newly emerging roots were being eaten by the wiieworms; in 
another case 99 of the 208 eyes in 40 sets had been eaten out; the sets were 
immediately attacked at their free ends and attention paid by the worms to the 
roots and eyes within five days after planting; in a block of 1*4 acres, 46 j)er cent, 
of the sets failed to germinate; as many as 16 wireworms were found surrounding 
one set; in one field the damage amounted to 75 percent, of the sets planted; 
the whole area of 37 acres was successfully replanted at a cost of £1 ISs. 8d. per 
acre, and in another case the cost was £2 per acre. 

A study of the life history of the pest showed that the egg, pupal and adult 
(click beetle) stages were passed through in a comparatively short time, while the 
larva (wire worm) which alone caused damage lived for two or three years feeding 
voraciously all the time. Judged by laboratory experiments any system of 
fallowing, which naturally suggested itself, was inapplicable; for the worms were 
able to live in clean, moist sand without apparent injury for six months: this 
attempt at starving the larvro was thus a failure. The question as to the best 
method of replanting thus became important. Beplacing the failures by new 
sets was not encouraging, for they were immediately surrounded and attacked. 
Stump planting, that is supplying grown plants, however, proved to be easy and 
quite satisfactory. In a comparative test of these two methods, it was found that 
set planting resulted in 46 per cent, of failures, while stump planting gave 100 per 
cent, successes. The remedies suggested at this early stage of the investigation 
were as follows: to make provision for supplying by planting additional rows of 
sets from which to draw in case of need; to increase the relative amount of 
ratooning as much as possible, thus providing the labour necessary for the proper 
treatment of the decreased area of plant canes; to adopt clean cultivation and thus 
keep out the weeds in which the click beetles find shelter; and to do all that is 
possible to induce rapid growth in the young canes, so as to pass them more 
quickly through the danger period. The wirewonns were found to be extremely 
active and thus able to get back into the soil in a few seconds, thereby escaping 
the attention of the mynahs which accounted for so many of the white grubs 
turned out by the plough; and no parasites of any kind were found upon them. 

The Hoknbt in Fiji {Pointer hebraem). Agricultural Report No. 2. Aprils 
1917. Ibid. 

The author points out that this is not a true hornet, but the form so widely 
llistributed throughout India and the east. It was apparently introduced about 
|khe beginning of the century, hypothetically, during its hybernating stage in an 
immigration ship. Its increase has been extremely rapid in Fiji and it promises 
to be an unpleasant and permanent addition to the fauna of the sugar cane fields. 
Naturally, its action is more that of interfering with the labour than damaging 
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the oane directly. The various stages in its life history are described and figured: 
egg, larva, pupa, adult. In the latter there are males and females. There are 
two kinds of females, fully developed queens and imperfect workers, and between 
these there is absolutely no clear line of demarcation, as many intermediates occur. 
The male is solely concerned with reproduction, and as it does not sting is a minor 
factor in the problem; it appears at the end of the season and dies before the 
hibernating period is entered. 

The fertilized queens pass through their period of hibernation congregated in 
masses in out of the way places. In one case the author came across about 3000 
of them in an old case in the verandah of his office. The period of inaction lasts 
for between seven and eight weeks during the colder season, August and Sept- 
emb^. By the beginning of October the solitary females are busily engaged in 
nest building. Little skill is shown in the selection of site, as this is reported to 
be frequently most unsuitable for the heavy nest. The first operation after the 
site has been fixed upon is the preparation of building material. This consists of 
fibrous tissue obtained from the bark of the coconut, sugar oane or any reeds, torn 
up into minute shreds and mixed with a strongly glutinous material; the result 
being a tough, thin papery substance. For the stalk by which the nest is hung 
an extra strong material is made with a larger percentage of the cementing 
substance. At the end of this stalk a few irregular shallow cells are built in each 
of which an egg is deposited, care being taken to glue it to the side of the cell 
because of its open hanging position. Around this nucleus the accurately six- 
sided cells are laid dowu in concentric rows till about fifty are completed. For 
all this work, building, laying, feeding, the queen is single-handed. The feeding 
is rather interesting and reminded the author strongly of that of birds on a nest. 
On hatching, the grubs are fed on sugary substances obtained from flowers for 
the first few days, but after that they become carnivorous. All sorts of insects 
are captured, their horny parts cut off and the rest well mixed and pulped. Then 
the queens run over the cells, inspecting the open mouths of the grubs of different 
ages, and popping in a packet where it is needed most. When about 50 cells have 
been completed, the first brood emerges and the time of stress is over. The eggs 
hatch in a few days, the larva feeds for from 14-18, and the pupal period 
adds 15 to 16 more. Then the nest rapidly increases and new layers of cells are 
added over the older ones ; and in a short time the air becomes filled with millions 
of hornets* 

In April laying ceases, and at the end of the month the great proportion of 
hornets emerging are males, these appearing only at this time. The nests are soon 
deserted, and ^he mixed company seek out sheltered places in the fields, emerging 
for about 4 hours in the middle of the day and swarming round buildings with 
the object of mating. Then it is noticed that large numbers are dying, and these 
are found to be chiefly males ; in one count, of 275 dead hornets 271 were males. 

This description gives a rather alarming picture of the state of the oane fields 
but, although the insects are undoubtedly often very troublesome and even 
dangerous, there are mitigating oiroumstanoes. During the cutting season, from 
June to September, there are no hornets in the fields; and in October and 
November the nests are small and the queens are much too busy with their first 
broods to attend to the labourers. By December, however, the nests are large 
and workers are sometimes very severely stung. The worst hornet period, from 
January to April, is after the cutting season ; but the gangs engaged in weeding, 
cutting back beans or collecting cane seed are often attacked. Where, as in some 
places, the canes are trashed, it is impossible to enter the fields till labourers 
clothed wi£h strong canvas suits, gloves and veils have fifst gone over them to 
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destroy the nests, and this entails considerable expense. But it must be remem¬ 
bered that the hornets, feeding mainly on insects, must destroy vast numbers, 
many of which are injurious to the sugar cane. As to remedies there are few. 
Ammonia is kept available and greatly mitigates the pain, and the natives employ 
large quantities of lime for the same purpose with less certain results. To 
children and horses the hornets are a constant menace, and a case is quoted of a 
horse which, being tied to a tree, was attacked and died of suffocation from the 
hornets settling on his nostrils and causing the air passages to be completely 
closed up by their stings. As to enemies, thus far only one has been noticed but 
not certainly determined. In one instance out of 30 nests 27 were found to be 
raided by this unknown benefactor. 

_ 0. A. B. 

Simplified Method for the Determination of the 
Polarization of Bagasse.’ 

By TH. X. B. O. ABNOLD. 

The hot method for the determination of the polarization of bagasse, as des- 
cribed in Tbrvooren and Prinsen Geerligs* work,* and as followed generally at 
the present time in Java, is very weak, being not only unreliable, but complicated 
as well. Very praiseworthy, therefore, is the recent attempt of Messrs. Nieboer 
and Ten Bokkel IIuinink* to find a simpler and more reliable procedure. 
Seeing that their method of operating has not yet come into use, and that it is 
still susceptible of improvement, I will endeavour to bring it nearer to the ideal, 
on paper at any rate, not having had the opportunity of experimenting. It is 
hoped that the Experiment Stations will take the matter up. 

I am in agreement with these gentlemen that the cold digestion method 
should be the simplest. But in order to apply a reliable cold method of analysis 
the sample of bagasse from the first mill must be so finely divided that it freely 

and quantitatively passes a sieve with 
round perforations 2 mm. in diam. In 
place of the bagasse chopper now used, 
I advise a cutting apparatus having 
rapidly rotating knives. This machine 
has therefore yet to be devised, and its 
suitability proved in practice. Noel 
Deere< mentions in his work several 
existing laboratory machines for disin¬ 
tegrating cane when examining its sugar 
content. Of these he recommends the 
Hyatt cane reducer (see sketch), saying 
of it that **it consists of a horizontal, 
rapidly rotating drum on the periphery of which are arranged a senes of staggered 
teeth or * drunken saws.’ This machine rapidly reduces cane in quantity without 
loss of juice to a finely shredded condition from which the juice is readily 
extracted.” 

If cane can thus be disintegrated (powdered), probably bagasse can also. 
Should this reducer meet requirements, then it would be possible to prepare the 
sample much more easily than is at present the case. 

1 ArchUf. 1925, ^ No. 14 303-307 (here abridged). 

* ‘‘Handboek^’ Deel 1, 4th edition, 1910, page 134. 

* Arehief, 1934, 89. No. 3, 31-34 ; and 1924, 88, No 2, 34-63 See i.5.J., 1934, 275. 

* “ Cane Sugar,” page 518. 
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The determinatiou of the polarization itself would take place according to 
the Sachs le Docte method, as is recommended in the beet sugar industry,’ 
e> ^ modified, however, in the following way: After the 
sample has passed the reducer and the sieve, it is homo- 
geneously mixed ; and 26*048 grms. are weighed out in 
/ a counter-poised cylinder. Using a pipette, 186 c.o. of 

/ f a dilute solution of basic lead acetate^ are added; and 

/ cylinder closed and placed for a quarter-of-an-hour 

/ ^ shaking machine (see illustration^). At the end 

/ time, the liquid is poured upon a dry, folded 

^ filter over a diy cylinder. The filtrate is polarized in a 

I tube, the figure read giving the polarization 

I I of the bagasse. 

qM \ The pipette which has occurred to me to be as suit- 

^ ^ I able is that described in the work of Teuvoouen and 

J Pbinsen Geerligs* for the calibration of flasks and the 

like on the large scale, choice being given to it as com- 
^ * pared with Fruhling’s pipette by reason of its simplicity, 

OOMBIKBD PiPBTTB AND aUowing for precipitation of lead carbon- 

Bottle. 

The concentration of 0*5 normal was cliosen, in order to make the use of a 
table unnecessary.^ It is possible, however, that at a concentration of 0*5 

J normal, and with a quarter-of-an-hour for 

shaking, the bagasse may not be completely 
exhausted, thus giving a faulty polarization 
figure. But this is easy to establish ex¬ 
perimentally. If this concentration is too 
high, then one should experiment during a 
quarter-of-an-hour with 26*048 grms. of 
bagasse, to which is added 236 c.c. of liquid, 
for a final volume of 250 c.c., or 286 for one 
of 300 c.c., the reading in these cases being 
multiplied by 1*25 and 1*50 respectively to 
give the actual polarization. 

Spieqelbebg’b simple shaking apparatus 
(see illustration) appears already to be used in 
the sugar industry, but in place of the flasks 
shown it should be equipped with bagasse 
cylinders® provided with properly fitting 
Sraxino Mackinb. covers, and coated inside with durable varnish. 


If a solution of dextrose in commercial alcohol (100 per cent.) or acetone be poured 
into benzene, toluene, or xylene, a fairly stable colloidal solution of this sugar is obtained,^ 
showing violet, deep-blue, green, shades with a strong opalescence in the complementary 
colours. 


1 FtShUng-BOsslng: ^^Anleitung/* 1919 Edition, page 361. 

> This dilute solution consists of 70 c c. of ordinary basic lead acetate solution to l litre. 

• Type loir power drive is here shown. * /Wd., page 33. 

‘ Using 36*048 grms. of bagasse, and making the final volume 300 c.c., this is 300 — 36*048 
X 0*56 « 186 to be added. 

• See FbChlino-BCssiko : “Anleilung” 

7 P. VON WllMABN. KoOoid-ZeitiehrifU 1924. 86, 118-133, 176-177. 



The Canadian Sugar Industry. ‘ 


Although one of the lesser indastries, in respect of the number of plants engaged, 
the sugar industry in Canada occupies the ninth place in respect of the total value of its 
production, and the first place in the average value of production per establishment 
Ontario and Quebec each have two plants engaged in the manufacture of sugar, and 
British Columbia, New Brunswick and Nova Beotia one plant each, making a total of 
seven refineries in the Dominion. The Utah*ldaho Sugar Company of Salt Lake City 
are at the present time erecting at a cost of one million dollars a plant at Raymond, 
Alberta, with a capacity of 100,000 tons of beets per day. At this refinery all grades of 
sugar will be manufactured. 

The following tables give the principal statistics of the Canadian sugar industry for 
1923, and a comparison of the production by classes, quantity and value for the same 
year. A summary of beet production per acre, yield and value is also shown:— 


PuiNCiFAL Statistics fou 1923. 


Refineries. 7 

Capital invested.946,618,182 

Employees on salaries. 348 

Employees on wages— 

Males .. .. .. .. . 1,961 

Females . 84 

Wages... , $2,498,665 

Cost of fuel . $1,610,367 

Miscellaneous expenses . $4,488,744 

Cost of materials. $61,817,862 

Value of products and by-products .... $77,004,026 

Value added by manufacture .$16,186,164 


Comparative Statistics of Sugar Production, 1923. 


Sugar ijianufiictured, quantity. lbs. 

„ ,, value .. .. .. . 

Plus sugar imported, quantity. lbs. 

„ „ M value. 

Less ,, exported, quantity . lbs 

♦f „ M value. 

Sugar available for consumption, quantity ,, lbs. 

n », n value. 

Per capita consumption, quantity ... lb. 

,, ,, value. 


841,978,637 

(78,144,634 

17,039,979 

(1,241,491 

119,121,347 

(12,023,173 

739,897,269 

(65,362,952 

81*46 

(7*20 


Capacity of Canadian Rbfinbkies. 

The average daily capacity of the seven refineries of the Dominion during 1923, as 
reported to the Bureau, was as follows;— 


Beets used. 2,499 tons 

Raw sugar melted. 6,394,580 lbs. 

Granulated sugar made. 5,233,490 ,, 

Soft sugars made. 596,086 ,, 

Syrups. 224,618 ,, 


The total exports of molasses from Java for the 13 months May, 1923, to May, 1924, 
inclusive were 125,972 tons and of this amount India took 69,871 toqs, Hong Kong 
29,138 tons, and Siam 16,390 tons ^ During the nine months June, 1924, to February, 
1926, total exports were 84,266 tons, of which India took 42,216 tons, Hon^ Kong 
16,682 tons and Siam 9,202 tons. A recent feature of the trade is that a considerable 
demand for molasses has arisen in the TJ.S. for the manufacture of power alcohol. 
6793 tons in January of this year and 2973 tons in February were the quantities shipped 
from Java to America, and it is reported that contracts for some 60,000 tons of Java molasses 
to be delivered in shipments of 6000 tons monthly have been entered into by the American 
firms concerned. ' 

i Dominion Bureau of Statistics Report lor 1923. 

A Indian Trade Journal 
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The Bel(Siaii Beet Sugar Industry in 1924, 

(Department of Overseas Trade Report.) 


Suffar B$$t ,—The area of sugar beet under cultivation in Belgium during 1924 was 
approximately 80^591 heotares, as against 72,340 in 1923. The chief provinces for 
production were Hainault (22,618 hectares) and Brabant (12,317 hectares). The 
average yield of roots is estimated at from 27}000 to 30,000 kg. per hectare, or some 
2000 more than last year. The sugar content varied from 16 to 17^ per cent. This is 
rather lower than in 1923, and is attributable to the lack of sunshine and the heavy rains. 
On the other hand, these weather conditions favoured beet-tops. The foliage was luxur¬ 
iant and good for forage. Owing to the shortage of the other fodder, excellent prices 
were obtainable. Experiments are being made with machines for pulling. Labour has 
been scarce, and certain industrial strikes at harvest time were opportune. Wages per 
l^ctare varied from Frs. 350 plus fall board, in the Thudinie district, to Frs. 475 to 650 
with board and beer in other districts, notably those near the French frontier. 

The total yield of raw sugar is estimated at 367,000 metric tons, of which 40 per cent, 
is, by ministerial decree, to remain in Belgium. The balance can only be exported under 
licence. Belgian consumption is estimated at 175,000 tons. 

Owing to an increased world production (2,300,000 tons increase), prices are not 
extravagantly high. For November, December, January, February deliveries, they start 
at Frs. 140 per 1000 kg. of roots, on a basis of 14 per cent, sugar content, and rise Frs. 14 
far each additional percentage up to 16 per cent. Over 16 per cent sugar content the 
rise is Frs. 16 80 per degree. There were 55 sugar factories at work. 

Comumptxon ,—The amount of sugar consumed during the 1923-24 campaign amounted 
to 136,549 tons. It is practically the only article of general consumption which is 
cheaper than last year. The retail index number (based on April prices in 1914 = 100) 
in 1924 amounts to 471 as compared with 512 in 1923. This reduction is due to the large 
output and the important stocks still in hand. These amounted on November 30th to 
138,969 tone, including 4497 tons of foreign sugar. 

Output of Bbfikbrieb as compared with 1913. 


Ybar. Tons. Fbr CEsr. 

1913 . 130,462 .... 100*0 

1923 165,237 .... 118*9 

1924 . 162,239 .... 116 6 


Exports and Imports *—Imports of raw cane sugar, which amounted to 39,047 tons 
for the first nine months of 1924, showed a decrease as compared with 1923 (58,370 tons 
in the first nine months and 58,814 for twelve months). The main sources of supply wore 
Cuba (19,878 tons), the Dutch Indies (12,453 tons), the Dominican Ilepublic (2816 tons) 
and Portuguese East Africa (2612 tons). 

Exports of refined sugar (56 per cent, of the total prodnotion), on the other hand, so 
far as can be judged by comparison with the 1923 figures (64,106 tons for the first nine 
months), show an increase in 1924 (84,443 tons for the period ending September 80th). 
The chief markets were Great Britain (27,600 tons), France (14,000 tons), Switzerland^ 
British India, Persia, Morocco, Mesopotamia and Egypt. 

Belgian supplies of lump sugar to the English market have, however, this year 
dwindled to 10 per cent, of the pre-war figure, and only insignificant quantities have been 
placed on the French and Spanish markets. On the other hand, these losses in respect of 
lump sugar have been amply compensated by exports of granulated sugar. Belgian 
production has also satisfied 75 per cent, of the domestic demand. 

The tariff barriers of protectionist countries, such as Czecho-Slovakia, Germany, and, 
latterly, France, constitute a serious menace to the prosperity of the industry. 

Dr. E. F. Armstrong, F.E.S., author of **The Simple Carbohydrates and the 
Glucosides ” and of much valuable work on the chemistry of the sugars, has been appointed 
Managing Director of British l^estuffs Corporation, Ltd. (at a saOary of £10,000 a vear, 
it was rumoured in the press). It is rare to find one uniting academic, practical, organizing 
and bttitfhess ability with such distinction us does Dr. Abm6^ono. 
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** Suma-fttge." 

A Preparation for preventing Scale Adhesion, also Corrosion in 
Boilers, Evaporators, etc. 

“ Suma-fuge ” is a preparation whiob, when painted upon the interior of the 
heating surfaces of boilers, evaporators, pans, heaters, condensers, piping, etc., 
leaves a bright, smooth, thin coating of graphite. This smooth surface has a 
marked effect on the formation of incrustation. 

Scale Detachable and “Pitting*’ Prevented. 

Scale adheres to iron with great tenacity; but, in the case of plates and 
tubes treated with “Suma-fuge,” the scale can usually be detached without 
difidculty witli steel wire brushes, or very readily by lightly tapping with a 
hammer, the coating of graphite being generally left intact. 

For a reason not clearly understood, the nature of the scale forming on such 
a surface is not the same as on metal. It is much less dense (being sometimes 
light and soft), and is also much less in quantity. 

Another very important advantage is that, graphite being an inert substance, 
pitting or corrosion due to sugar acids in the boiler feed-water, or to electrolytic 
action, is entirely avoided. 

Engineers often find it of great service to use certain chemicals or boiler 
fiuids for precipitating the salts causing the “hardness” of the water used for 
steam generation. But “pitting” may occur to a considerable extent, so as to 
necessitate seiious expense for the renewal of plates or tubes. Painting with 
“Suma-fuge” completely and conveniently avoids any kind of conosion. It 
should be applied to the boilers of every sugar factory during the “clean-up” 
as a wise precaution. Its cost of application is practically nothing, compared 
with the saving of new boiler plates or tubes. 

Uses in the Sugar Industry. 

There are no disadvantages whatever attached to the use of “ Suma-fuge.” 
It can safely be applied to heating surfaces; it does not contain any oil; and it 
does not dirty the gauge glass. Furthermore, it does not adversely affect heat 
transmission, even after the application of several coats. 

“Suma-fuge” may be applied to the greatest advantage in the case of 
boilers (stationary and locomotive), evaporators, vacuum pans, heaters, condensers, 
piping, etc.; in short, it may be used on any surface which is subject to scaling, 
corrosion or rusting. 

Application of “Suma-fuge,” 

All adhering rust or scale should previously be tiiiirtly removed, after which 
the “Suma-fuge” is rubbed thoroughly well into the surface under treatment 
with a suitable stiff brush. (The contents of the packages must be well shaken 
before pouring out the preparation, which should also be well stirred during the 
application.) Two, or better three, coats should be given, each being allowed to 
dry well. Generally, an application lasts throughout the crop. Special brushes 
can be supplied; and when ordering details should be given of the type of boiler, 
evaporator, heater, etc. (including the number, diameter, and length of the tubes). 
“ Suma-fuge” is shipped in drums; and an export crate containing ten 1-gallon 
drums will treat approximately 2750 sq. ft. (in two coats). Full particulars are 
obtainable from The Sugar Manufaoturbrs’ Supply Co., Ltd., 2, St. 
Dunstan’s Hill, London, E.0.3. 
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i^ublications deceived. 


Tranaactions of the Firttt World Power Oonference. Vole. I to IV. 
(Peioy L. Humphreys, London). 1925. Price £10 the set of four 
Tolumes, £2, index. 

These volumes compiise the leports read by a number of prominent power 
specialists befoie the Powei Oonfeience at Wembley last yeai. They contain 
much of geneial inteiest to the sugar technologist (though peihaps little of 
immediate concein), and should be studied by those desiiing to keep abreast 
of modem developments. Yol. I tieats of the power lesouroes of the woild, 
11, of watei and steaih powei production; III, of luteinal combustion engines, 
power from other souices, power tiansmission and distribution, gas and fuel 
and illumination, IV, of power in mdustiy and domestic use, power for electio- 
ohemistiy and toi tiauspoit, and the economic aspects of power resouices In 
Vol, III the most inteieating contribution from oui point of view is one by fen 
Charles Bedi^oud on ** Alcohol as a Souice of Powei,’’ m which he shows that 
this IS a question that is indissolubly bound up with that of native labour, and in 
consequence one reqdiiing a fai-sighted policy in its development. 

Verification of Weights; Testing of Balances; Determination of Densities. 
Metiology Department; National Physical Laboiatory, Teddingtou, 
Middlesex 1925 

Contents I, Standardization of Mass Veiification of weights, geneial 
desciiption and accuracy of tests, toleiance tests, valiants of test offeied , units 
of mass, ultimate standaids of mass, requirements for the constiuction of 
weights, the adjustment of weights, the housing of weights, preliminaiy in¬ 
spection of weights sent foi test, the manipulation and cleaning of weights, 
marking of approved weights II, The Testing of Balances, And Ill, the 
Determination of Densities (solids and liquids) Appendix acciiiacy of tests, 
tolerances for weights, specihcation of toleiances for Westphal balances. Index 

Standard Density and Volumetric Tables. United States Bureau of 
Standards, Ciicular No. 19 of 1924 

Staudaid tables aie given for the density of water at tompeiatuies from 0^ 
to lOO’^C , density of alcohol of various conceiitiations at vaiions tempeiatuies, 
density and lbs pei gallon of milk and cream, and of American petroleum oils, 
temperature collections to indications of hydiometeis in alcohol, sugar, sulphuiic 
acid solutions, and in petioleum oils, ielation between degrees A P I and sp gr., 
capacities of glass vessels from weight of water contained oi deliveied, and 
master scales for graduation of hydrometeis (alcoholometers) 

The Dust Hazard in Industry William E. Qibbs. (Ernest Benn, Ltd , 
London). 1925. Puce 6s. 

Contents include Occupational diseases due to dust; explosive dusts, dust 
explosions , mdustiial explosions; and dust explosions in mines The authoi 
develops his thesis on a theoietical basis, and collates information obtained from 
the most reliable sources, such as the lecoids of our Home Office, and the Bureau 
of Mines and of Ohemistiy, U.S A. 

Mineral Besources of the British Empire and Foreign Countries 
Diatomaceous Earth Imperial Mineial Besources Bureau. (H M. 
Stationery Office, London). 1925. Puce : 6d. 

These statistics show (without differentiating giades) the pioduction of 
kieselguhr, infusorial eSrth and tripolite in difPeieut countiies; summary of 
exports and imports; details of impoits and exports (giving quantities and values). 
In 1922 the pioduction m the U.S. was 39,965 long tons; in Germany, 5123; in 
Japan, 4617, in Fiance, 4546; in Algeria, 2440, and in North Ireland, 1879. 
Other Countries producing less than 1000 tons are^ Canada, Australia, Italy, 
Norway and S ^eden. 



Brevities. 


Power alcohol is being made at the Commonwealth acetate of lime factory, Brisbane, 
Australia,! and a mixture of alcohol (91*5 percent.), 67*6 parts, benzol, 22*5, ether, 10, 
with I per cent, of wood naphtha and 0*25 per cent, of pyridine, is bein^ supplied to the 
Australian Post Office This fuel gives about 75 por cent of the mileage of petrol 
(gasoline), and appears to be satisfactory in other respects. A mixture containing alcohol 
50, benzol 40, and ether 10 parts is now being tried. 

A small handy instrument for the chemist to have in his pocket is the **Magnarule.’’ 
It serves as a spatula, as a rule (inches and millimetres), as a letter opener, and lastly as 
a magnifier, since it has at one end a small lens sufficiently strong for the examination of 
the grain of sugars. A larger and more powerful magnifier, having a lens 40 mm. diam , 
and a handle which folds across the xylonite frame, so as conveniently to fit the whole in 
the vest-pocket, is another useful small speciality recently placed on the market. 


The Model Sugar Factory of the Imperial College of 'J’ropical Agriculture, Trinidad, 
started operations on February 25th.^ Students in the Department of Sugar Technology 
are working regular hours in the factory and laboratory through a 24 hours’ shift carrying 
out the routine work. It is intended to grind about 2500 tons of cane during about 70 
days, manufacturing principally grey crystals, for which there is a ready market locally. 
Control reports are compiled at intervals, and every effort is made to put things on a 
commercial basis. 


Clarification has been conducted at £wa (Hawaii) using ammonia instead of lime, 
or in conjunction with lime It was found m the laboratory, however, th.it lime is neces¬ 
sary for the precipitation of the phosphoric acid present in raw juice, but that adjustment 
to the optimum alkalinity with ammonia was an improvement as regards the removal of 
magnesium salts. But with this procedure results were disappointing in the factory. 
While settling was always good, there was a considerably increased amount of mud to be 
handled in the presses, and altogether the benefits were not found to outweigh the 
increased costs, that of the ammonia itself being an important item. 


J. F. Skbll’ has investigated the possibility of utilizing maple sugar ** sand” (the 
deposit obtained during the evaporation of maple sap) He concludes that, although it 
contains from 65 to 8u per cent, qf calcium malate, from which malic acid can be 
crystallized quite readily, “ the prospect of any economic benefit arising from an attempt 
to conserve this by-product is not at present an encouraging one.” He produces evidence 
showing that it would scarcely appear practicable to buy and collect the sand and 
transform it into the active acid at a price that would enable it to compete with the 
synthetic product. 


The American President has lately transferred the United States Patent Office from 
the Department of the Interior to that of Commerce, and Mr. Hoovbu, the Secietary for 
Commerce, has indicated his intention to take steps to remove as far as possible the unfair 
treatment of American patentees which rules in certain foreign countries as compared with 
the privileges of foreigners in the United States. As an example of such discrimination, 
it is pointed out that whereas some countries require a patentee to manufacture continuously 
or lose his patent rights, a foreigner can by merely registering a patent prevent manufacture 
in the United States for 17 years. This American point of view is going to be raised at 
the international conference for the protection of industrial property, to he held at the 
Hague next October. _ 

Among new companies recently registered are the following *—British Sugar Manu¬ 
facturers, Ltd , 314, liOthbiiry, London, E C.2 ; manufacturers of raw and refined sugar, 
etc.; nominal capital, £300,000 in £l shares. Beet Sugar Factories Syndicate, Ltd , 27, 
Old Jewry, London, E 0.2; to enter into contracts for, assist, or participate in financial, 
operations of all kinds in connexion with the beet sugar industry, etc,; nominal capital, 
£100 in £l shares Bonnard Carbon Manufacturing Co., Ltd. (Reg. No. 205,924), 
a private company; manufacturers of and dealers in carbons and carbon substances of all 
kinds, etc. Nominal capital, £25,300, in 25,000 ordinary shares of £1 each and 6000 
deferred shares of Is. each. 

! CheniUtry and Industry, 1823, 41, No 19, 487. 

^Tropical Agriculture, 1926, 8, No. 5, 114. » J. Soe. Chenu Ind, 1925, 44, No. 13, uor 
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A modifioatioQ of the Hele-Shaw principle of edge filtration, but using centrifugal force 
has recently been protected. ^ It provides for the filtration of fluids by forcing them by 
oentrifugid force through an annular pile of plain or perforated sheets of paper, in which 
latter case the filtrate can be drawn ofiE from the perforations. A return stream of 
oompressed air or fluid can be blown in to reverse the flow through the filter for cleaning 
purposes. __ _ 

Messrs. Edoau Thiff A Co., of Trinidad, reporting at the end of February, stated 
that reaping operations in the canefields were in full swing throughout Trinidad and the 
yield of juice was reported as quite satisfactory. Although prices were not as good as at 
the same date a year previously, it was satisfactory to note that as much as 7,730,783 lbs. 
of sugar were ifliipped during February, or an increase of 2,700,000 lbs. over the shipments 
to the end of February, 1920, the largest on record since 1919. 


In a beet sugar factory slicing 10,000 quintals daily, the total steam requirement is 
530,000 kg. daily (at 53 kg. per 100 of roots). It is claimed by a correspondent^ that as 
the result of the re-construction of the evaporation station so as to include the thermo- 
compression system, the same factory working under similar conditions will use steam at 
the rate of 42 kg. per 100 of roots for all its requirements, that is, an economy of 530,000 
minus 420,000 or 110,000 kg of steam daily, equivalent to 157 quintals of coal daily 
(using the ratio of 1: 7). He employs a system of evaporation utilizing turbo-compressois 
for effecting the compression of the steam,^ these demanding 280 h.p. in a factory of the 
dimensions stated above. 


The Ministry for Industry and Commeice of Saostat Eireann (Irish Free State) are 
recommending the grant of prizes to the amount of £1500: (1) To any person who, in 
their opinion, can demonstrate that it is practicable to produce in Saorstat Eireann alcohol 
for power purposes at a price and in quantity that would enable it to compete with impoi ted 
petroleum products or other spirit; and (2) To any person who can demonstrate that it is 
practicable to produce in Saorstat Eireann an engine using crude alcohol as its sole motive 
power which IS suitable for commercial power requirements, awards being subject to 
certain conditions. Further particulars are obtainable from Diakmid Coffey, Secietary, 
Leinster House, Dublin, Ireland. 


♦ 

During 1923 the number of cane fires occurring in plantations in Java was 538 accord¬ 
ing to J. J. Tiouslaar,^ of which 38*6 per cent, were due to malicious intent, 25*3 to 
accident (e.g., sparks from State locomotives), 15*4 to carelessness (e.g., in smoking), 
and 3*6 to lightning, the remaining 17*2 per cent, being attributed to unknown causes. 
In regard to the time at which they broke out, about 60 per cent, were in fields being out, 
30 per cent, previous to cutting, and the remaining 10 per cent, occurred after cutting 
As preventive measures, it is recommended that trash be removed from the neighbour¬ 
hood of the roadways ; that better attention be paid to the grade of coal used in the locos ; 
that early-ripening varieties of cane be planted in across the fields so as to leave lanes after 
their cutting; that smoking be prohibited; and that watchmen should patrol the 
plantations. 

** If refined sugar were a chemical commodity rather than a food product, we should 
have a keener appreciation of the fact that it u one of the cheapest C. P. chemicals. 
Produced in the U.S. at the rate of nearly 5,000,000 tons per annum, its purity and 
cheapness are tributes to the ofiGicienc^ of the chemical engineering operations through 
which it passes from Mne or beet to finished product. To the economist the operation of 
a basic industry of this character must prove stimulating and suggestive. Whatever may 
be the objection to centralized control, the factor of cheap production in consequence of 
the application of the results of intensive research, possible only when adequate funds are 
available, cannot be overestimated. In this particular instance, consumers have had the 
full benefit of business initiative and the scientifie control of operations, and a low price 
for sugar is the result.*’*^ 


* U K Patent, 337,890 

* Josef Hrebicbr. of Olmutz-llodolein, Czecho-Slovakia. 

* Patents pending on such thermo-compression evaporators. 

« Archief, 1934 , 83 , 613 - 633 . 

s Extsacted from a leader on Crockett (Cal.) Refinery, headed ** Sugar as a C.P. Chemical 
in Chemical and Metallurgical Engineering^ 1935,83, No, 9,848. I C.P. indicates chemically pure] 
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Spbozfioation for Limb for Usb in Sogar Manufacture (and Method of Analysis 
OF THE same). M. J. Proffitt. Circular of the Bureau of Standards^ No. B07t 
Department of Commerce^ Washington, D. C., U.S A. 

Lime for use in the sugar industry requires to be of the purest grade obtainable 
economically. Lump quicklime and hydrated lime are the grades that are used for the 
treatment of juices or syrups; whilst lime powder of a fineness that 98 percent, of it 
passes through a 200-me8h sieve is required for the Steffen process of precipitating sugar 
(as tricalcium saocharate) in beet sugar manufacture. According to this specification 
based on a draft originally prepaied by the author (and finally approved by the Hawaiian 
Sugar Planters’ Association) lime products shall meet the following requirements as to 
chemical composition when the sample is taken at the point of delivery and when the 
analysis is calculated to a non-volatile basis: 

Lime soluble 

in sugar Magnesium Loss on 
solution, oxide, ignition, 

minimum maximum maximum 
per cent. pei cent per cent 


Quicklime for defecation, etc 

85 

3 

5 

Hydrated lime. 

86 

3 

— 

Lime powder. 

90 

3 

2 

Quicklime for Steffen process.. 

90 

3 

2 

Limestone^ for Steffen process 

90 

3 

— 

Limestone for other purposes . 

85 

3 

— 


Some diiections are given regarding sampling, and an outline is stated for the 
chemical analysis of the product. Lime soluble in sugar” is determined on material 
ground to pass a lOO-mesh sieve, 6 grms. being placed in a 200 o.c. flask with 75 to 90 c c. 
of freshly boiled distilled water, boiled gently for three mins., cooled to room temper¬ 
ature , and a solution added of 40-45 grms of white granulated sugar completely 
dissolved in 40 c.c. of hot freshly boiled distilled water; after shaking vigorously 
with a rotary motion of the flask, keeping the lime in suspension for 30 mins.) the liquid 
is filled to the mark, mixed and filtered, rejecting the first runnings. Lastly, 100 c.c of 
the filtrate are pipetted off and titrated with 1*785 normal nitric acid (1 c.c. = 0*050 grm. 
CaO), using phenolphthalein as indicator; the cubic centimetres of acid used, multiplied 
by 2, equalling the percentage of sugar-soluble lime in the sample as tested Magnesia 
is determined in the usual manner, the other determinations being the loss on ignition, and 
the fineness of hydrated lime and lime powder (percent, passing through a 200-me8h sieve). 

Ubat Transmission in Jackbtrd Vessels. H. L, Olin, B. S. Southwick, and 
H. M. Prince. Chemical and Metallurgical Engineering, 1925, 32y No. 9, 
S70-S72. 

Problems of the flow of heat are intimately concerned with : (1) the constructional 
material; (2) the condition of the heating surfaces; (3) the density and viscosity of the 
solution under treatment; (4) the temperature gradient, and (5) the velocity of con¬ 
vection currents Two series of tests made by the authors^ more particularly illustrate 
the second factor using a cast-iron vessel of | in. thick walls, lined with welded sheet lead 
of Jin. thick. This lining much decreased the normal heat transfer of the vessel, since, 
in addition to the two metal walls of cast-iron and lead having conductivities of 864 and 
1920 respectively, there are three gas and or liquid films to retard the flow of heat. 
Although the film of air between the lead and iron is very thin, it has a conductivity of 
only 0*0005 that of the cast-iron, these conditions leading to this vessel showing up very 
poorly in the tests, whilst the lead took on a coating of scale, a further disturbing factor. 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
Editor, l.SJ. 

* Copies of this Specification are procurable from the Superintendent of Documents, 
Government Printing Ottice, D C.. U S A„ at 6 cents per copy. 

* That is, liniestone calcined before analysis 
* Department of Chemistry, State University of Iowa, U S.A. 
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Similar experiments were carried out with a jacketed copper yessel, made of i in. metal; 
and at once two characteristics became apparent; viz., that heat transmission was so rapid 
as to make high steam pressure (used in the previous tests) unnecessary; and that the 
temperature gradient exercised a marked influence on the coefficient. Later, it also 
became apparent how the cleanness of the heating surface was a controlling factor of the 
first rank. This was shown by two experiments in the first of which the heating surface 
was covered with a film of oxide that had accumulated undisturbed since the manufacture 
of the vessel some years previously, whilst in the second the same kettle was used after it 
had been cleaned with nitric acid and kept clean by polishing. It is concluded that for 
general application a suitable formula for calculation of heat transmission must correlate 
film conductivity with the aftecting factors of convection, shape and condition of surface, 
thermal conductivity, heat capacity, viscosity and coefficient of expansion of tho liquid, 
fbmperature gradient. A special equation has to be found for each problem. 

Thboby of thb Action of Aotivb (Dbcolorizino) Carbons. IV, Mecklenburg 
Zettsehrtfi fur angewandte Chtmie^ 19^4t 37, 87S-877. 

Its action is considered to depend, not only on the adsorption due to the large super¬ 
ficial area when applied in a fine powder, but also upon condensation within the 
capillaries. Indeed, the widely different behaviour of different activated carbons is not 
difficult to understi nd when it is considered that their properties depend upon the mag¬ 
nitude (per unit mass) of their surface area and of the volume of the capillaries, the cross- 
sectional area of the capillaries, the size of the particles, the chemical nature of the 
exposed surface, the nature of the substance to be adsorbed or condensed, and the presence 
of other substances. 

Pbbparation op Fbhlino’s Solution ior thb Volumetric Determination of 
Bbducino Sugars. J. Hy, Lane and Lewis Eynon, Journal of the Society 
of Chemical Induetry^ 1995 1 44f iVb. 14 , 150-1591, 

The precision of the volumetric method of determining reducing sugars (recently 
described by the authors* in which methylene blue is used as an internal indicator) is such 
as to bring to light differences in the copper content of Fehling's solution made up from 
different samples of ** pure” copper sulphate. They have therefore thought it advisable 
to ascertain the extent of this variation under ordinary conditions, to which end a number 
of samples of copper sulphate were purchased from dealers of repute, these being sold as 
** pure cryst.,” “ recryst ** puriss.” or “ analytical reagent.” In these they deteimined 
the Cu electrolytically, whilst from each a quantity of Fehling’s solution was prepared, 
and its titre ascertained by their standard procedure against an invert sugar containing 
0*5 grm. per 100 c.c. A copper content ranging from 99*74 down to 98*41 per cent, of 
that corresponding with the formula CUSO 4 511,0 was found, the “ invert factor ” (mgrms. 
of invert sugar for 26 c.c. of FeWing’s solution) of course showing corresponding 
variations. In most cases the difference in the copper content is due, not so much to the 
presence of impurities, but almost entirely to the presence of water in excess of that 
corresponding with the formula. Now, if, the tables compiled by the authors for the 
calculation of results obtained by their method be used, errors due to the irregularity 
indicated amounting to at least 0*7 per cent, of the amount of sugar determined may arise, 
whereas the experimental error of the process itself is not more than 0*2 per cent. 
Fortunately there is a simple moans of avoiding discrepancies from this source, namely by 
checking the titre of the Fehling’s solution made up from any sample of copper sulphate, 
by titrating 25 0 . 0 . of it with a solution of invert sugar containing 0 5 grm. per 100 c.c., 
operating by the method already described by the authors,* when 24*8 c.c. of the 
sugar solution, corresponding to a factor of 1240 mgrms. of invert sugar should be found. 
If a different value is obtained, then it is a simple matter to make the necessary small 
adjustment to the copper solution by adding copper sulphate or water, as the case demands. 

-W - ---—-- 

1 1923, 148. 805. • I.SJ„ 1923, 82. 
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Adyantagbb or Dr. Hornb’b Drt Babio Lbad Aortatb for Clabifioation in thb 
Polarization of Suoar Products. W. D. Home, Communication to ihi$ 
Joumalf Apnly 19S6. 

Dr. W. D. HornBi about 12 montbs ago, deviBed a method of clarifying Bolutions of 
sugar products (massecuites, raw sugars, molassos, etc.) which is now recognized to 
possess great advantages in respect of accuracy and speed over the ordinary procedure 
involving the use of a iolution of basic lead acetate It consists in treating the sugar 
solution with d/y basic lead acetate (anhydrous lead subacetate), the procedure being as 
follows^ The normal weight of sugar (26*048, 26*00, or 16*29 grms.) is dissolved in a 
100 c.c. flask, and made up to the mark without defecation. The dry lead powder is then 
sprinkled in gradually while mixing until the impurities are no longer precipitated, after 
which the liquid is filtered, and polarized as usual. In this method of working, the 
precipitate is formed outside of the 100 c.c. and therefore does not modify the concentra¬ 
tion of the liquid, the elimination of this error which occurs in the ordinary procedure 
of using liquid basic lead acetate thus being ensured. In determining the purity of a 
sugar product, the Brix is taken of the normal weight solution, Home’s **dry lead” 
added until no more precipitate is formed, and the solution filtered and polarized directly. 
This short method of working with the dry clarifier, instead of with a solution of it, 
enables five tests to be made in the time usually required to make three. Horae’s method 
has been adopted by the Association of Agricultural Chemists, and by the International 
Commission for Uniform Methods of Sugar Analysis, after its accuracy had been care¬ 
fully established by different chemists,* and has now been adopted in a large number of 
sugar factory laboratories. 

Sodium Hydrosulfbitb (^'Blankit”) as a Danoerous Material in Transport. 
Report for 1924 of the Chief Impeotor of the U,S. Bureau for the Safe Trane^ 
portation of Explomee and other Bangerout Artxelee, 

A fire occurred in the rail transport of sodium hydrosulphite, having broken out at 
Harismus Cove, U.S.A., on May 9th, 1924, and although this does not appear to have 
been a serious mishap, the dangerous nature of the goods unless properly and sufficiently 
packed is nevertheless shown. It appears that water had obtained access to the chemical, 
whereupon a considerable amount of heat had developed. That this heat was sufficient 
to cause a fire was demonstrated in the laboratory of the Bureau by pouring 50 c.c. of 
water down a glass tube reaching to the bottom of a tin containing 8 lbs. of the chemical, 
when the temperature of 260°O. was reached in about 12 hours. In the case of the fire 
under investigation it was reported that a number of the cans in which the hydrosulphite 
was packed had become broken or punctured, and some had become wet. In the U.S. 
this product is packed by one firm making it in corrugated sheet-iron drums and by 
another in wood veneer drums with a tin lining. In future hydrosulphite will be classed 
in the U.S. as dangerous for railroad and steamship transport.* 


Proormbb and Pobbibilities of thb Strbam-Linb Piltbr. Jos* A* Picard* The 
Induetrial Chetmet, 1924^ 1, JVb. S, 124-126. 

Further information^ regarding the Hele-Shaw filter is presented, a description being 
given also of a rotary apparatus with suction filtering members operated by vacuum, 
In construction, the filtering leaves do not differ very much from the ffiter-press cakes, but 
side members are here necessary and vacuum is applied to the filtrate drainage holes 
through the filtrate delivery channel, instead of applying pressure to the prefilt in con¬ 
tact with the outer surface. In such a machine the advantages of stream-line filtration 

‘ J. Amcr Chem. Soc, 26, 186 See also LSI., iS20, 174. 

* Horne’s “dry lead” clarifier is stocked by Thb Sugar Manufacturbrs’ Supply Co., Ltd, 
2, St. Dunstan’s Hill, London, E.C S, and is sold in l, 5, and 10 lb. botUes. 

* Sodium hydrosulphite is not classed as daugerous in England It is packed for export 
in tins, which are again packed in over-cases, and this appears to form an adequate packing 

♦ jr.5, J., 1923, 546, 628 1925, 169. 
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are really experienced to the full, for we have here: (a) Continuous working; (^) Very high 
capacity per sq. ft. of filtering surface; and ( 0 ) Production of cakes exceptionally high 
in solid and low in moisture The capacity per sq. ft. of the stream-line filter is un¬ 
approachable as it is the result of the essential properties of the medium, which not only 
produces bright filtrates absolutely from the commencement, but makes possible working 
with cakes of exceptioiial thinness. The rate of filtration for all filters depends almost 
entirely on the thickness of cake existing at the moment upon the filtering surface. Kven 
with a free filtering material the rate of filtration will drop from, say, 200 gallons per 
sq. ft. per hour to 20 gallons during the building of a cake in. thick, and for a cake ^in. 
thick the rate will be down to 5 gallons or less. High outputs are consequently dependent 
on dealing with the thinnest possible cakes, which is just what the stream-line filter does 
N(|th the greatest success. Its close, rigid, and smooth surface permits not the smallest 
partiole of solid to pass and sully the filtrate, and enables the thinnest cakes to be removed 
completely and easily. Beyond this, the filter possesses an advantage which could not 
have been foreseen—the cake which it delivers is definitely much drier and higher in solid 
than corresponding material obtained in filters employing cloth. Frequently, the water 
content is found to be well under half the usual figure. 

Solid Injection Diesel Oil Engines. Anon» Communieatxon from th$ Worthington 
Pump and Maehxneiy Corporation^ May^ 1925. 

The following remarks are based on a lecture on Engines for Ice Plants ” recently 
delivered by one of the most eminent engineers in the United States, Dr. Chas. E. Lucks, 
who is Dean of the Engineering School at Oolumbia University, U.S.A., and who also 
acts in the capacity of Consulting Engineer for the Worthington Pump and Machinery 
Corporation on Internal Combustion Engine Practice. Dr. Lucke traced the history of 
the development of internal combustion engines down through the practice that had 

heretofore prevailed in Europe 
to a point where the enormous 
production of gasoline had 
thrown on the market in the 
United States great quantities 
of residuums and heavy oils, 
for the use of which there was 
only a limited outlet. To this 
latter circumstance he attribu¬ 
ted the unprecedented stride 
that in recent years had been 
made in the United States to¬ 
wards the development of y^hat 
may-be termed an American 
type of Diesel engine, the 
motive being to produce a sim¬ 
plified form of engine that will 
ensure the same degree of de¬ 
pendability in utilizing these 
heavy fuel oils that had been 
already obtained by the use of 
the American built gaeoline engines on the lighter oils. The Doctor cited the fact that the 
far-sightedness and courage involved in this American practice had attracted the attention 
of engineers and manufacturers all over the world, and he closed his remarks as follows ;~ 
“This solid injection Diesel engine represents to-day the most highly-developed com¬ 
bination of good engine qualities for medium-sized power units that has ever been known. 
Nothing ever has had such simplicity coupled with ability to bum fuel oils and with so 
little attendance for generating power in self-contained independent plants. Considering 
all these different angles of a period of progress: the simplification of ice making with 
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the increased demand for ice; the simplification of the highly efficient Diesel oil engine 
represented by its latest solid injection form, with the increased availability of oil fuel 
forced by the growth of the automobile, there seems to bo nothing more natural and 
proper than to combine these two and to operate the ice-making plant by the solid injection 
oil engine. While there may be and will be exceptional cases where electric power is 
extremely cheap and its supply reliable, and where the same may be said of coal and its 
handling labour, it certainly does seem as if these are to be really exceptions and not the 
rule, and that there is nothing so well worth while for the members of this association to 
thoroughly investigate as the solid injection oil engine, not merely for new installations, 
but even to replace present steam equipment. 

Dbtbrmikation of thb Sugar Content of Bbet Carbonatation Scums. (A) IV. Paar 
and G. Doffmiiller, Ver4tn8-Z$tiiehrt/t, 19£3f No. 821, 82-96. (B) Adolf 

Traegel. Ibid, 1926, U6-m. 

(A) In Ost*B method (at present in general use in Germany) 13 grms. of the scum are 
triturated with 6-7 grms. of ammonium nitrate^ and some water, washed into a 100 o.c. 
flask, clarified with 6-8 c.c of basic lead acetate, made up to bulk, and filtered and 
polarized. This method has hitherto been accepted as reliable, but not long ago Vondrak* 
came to the conclusion, as the result of his examination of Beyersdorfer’s work on the loss 
of sugar occurring during the slaking of lime with sweet-waterthat all such methods give 
too low results, and that correct figures are obtainable only by the complete solution of 
the lime in dilute acetic acid. Kunz^ followed up this work by examining a factory scum 
by all the methods at present in use, finding the polarization of the acetic acid solution of 
the scums to give the highest results, the deduction made being that in scums the sugar 
occurs, not only in the free state and as saccharate, but also in a form hitherto unrecog¬ 
nized, which he called carbonate sugar,*’ incapable of decomposition by ammonium 
nitrate and acid salts, and capable only of solution in acid, such as acetic. Now the 
authors examine the problem. First they point out that if the higher polarizations given 
by the acetic acid solution are due solely to sugar in some form or other, then the reducing 
power of the inverted liquor should correspond approximately to the amount of sugar 
shown by polarization. But they show that it does not On the other hand, the results 
obtained by determination of the sugar by Fehling’s solution approach nearest to the 
ammonium nitrate method. They consequently conclude that by the solution of the scums 
in acetic acid, optically-active non-sugars pass into solution, thereby influencing the direct 
polarization. Evidence is given of the possibility of saponins being the optically-active 
substances here concerned, since Tkaeobl has shown that they occur in scums; while it 
is also known that these substances have a rotation approaching that of sugar, that they 
can be re-dissolved by acetic acid from scums, and further that they are not precipitated 
by the usual amounts of basic lead acetate used in clarification. 

{B) In connexion with the above discussion, it is here confirmed that in Vondrak’s 
method, in which the scums are entirely dissolved in acetic acid, and the liquid polarized, 
dextro-rotatory substances are present, these appearing to be saponins. These substances 
are saponins, partly at least. They cannot be entirely removed by the addition of an 
excess of either neutral or lead acetate, and consequently they vitiate the value of the 
polarization as an indication of the sucrose content, the degree of error depending on the 
amount of reagents added, and especially on whether the acetic acid solution is neutralized 
previous to the addition. Resinio and other optically-active substances may also be 
concerned. 

Steam Accumulation (RutiTb Apfaratub). Stanley Hopkins. J. See. Chm. Ind., 
1926, 44, No. 8, 69-7fT. Comparison of Etaporation in Vacuo and under 
pRBBRURx IN A Triplb Effbot APPARATUS. F. Staudiuger. La Suofgrio 

B$lg$ , 1926, 44, No 6, 149-164- j p q 

% 

I In place of ammonium nitrate, a solution of zinc nitrate is specified in the ** Methods 
of Analysis and Laboratory Control of the Great Western Sugar Co.," 1913, page 37. 

* Ze^t8e^. Zuekerind. Czeeho-Slov., 1933-33, 311, > LS.J. 1931, 393. « Vereins-Zen^rift, 1934, 931. 
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Preparation of Active (Dboolorizino) Carbon. J, N- A. Sauer and N, V.Algemeene 
Norit Maatschappij\ of 2, den Texstraat, Amsterdam, Holland. £^8^954 ; 
addition to 198,SS8.^ Anofust 9th, 1923. 

This invention comprises a number of improvements in the process of the parent 
specification for preparing active carbon by subjecting a raw or precarbonized carbonaceous 
material to the action of heat and of activating gases in a rotary retort. One improve¬ 
ment consists in treating the material in suspension or in thin layers in a rotary retoit 
mounted in a gas-tight casing. A second improvement consists in the provision of means, 
such as nbs, on the inner face of the retort to carry the material upwards and allow it to 
^11 through the gases, while a further impiovement is the provision of heat radiating 
surfaces in the retort A rotary furnace 1 is mounted in a fixed casing S, projects into 
inlet and outlet chambeis S, 4i and is rotated by gear wheels S3 carried by shafts passing 
through stuffing boxes S6 and engaging toothed collars S4» raw material, which may 
be fruit pips, peat, wood, charcoal, peat coke, lignite, brown coal, cannel coal, anthracite, 
etc., is charged by wa> of a hopper 5, chute 6, and conveyor 7, while the product is with¬ 
drawn by a chute 10 into a valvod collecting vessel IK Htearn, vapours and gases may be 
introduced by conduits IS, 18 and the waste gases removed by a conduit 19, dust collcct(ir 
SO and water seal SI, any fine material carried by the gases being deposited either in the 
chamber SO or in the chamber 9, The casing S may be maintained at a pressure higher 
than atmospheric and higher than that in the member 1 such as by injection of steam and 
is provided with water sumps 14, 15 for cooling and collecting dust. Any excess pressure 



in the various parts is removed by safety-valves 16,17^ 18. The furnace member 1 may 
be of steel lined with firebrick, which maybe provided with inlets or longitudinal channels 
for the admission of gases to the activating process or for the admission of combustible 
gases for heating by surface combustion and to this end the outer ends of the member 1 
may be closed as far as the inner lining with a chrome nickel or steel alloy plating 
provided with a flanged opening connected by a flexible tube with the gas main. Spiral 
ribs or the like may be formed by the special setting of the lining of the member 1 A 
plurality of tubular or other furnaces in one or more casings may be combined to form a 
battery, the change being passed consecutively therethrough. Baffles such as longitudinal 
rods or tubes may be provided in the rotary tube and these may themselves be heated by 
gases or electrically, and if tubes are used these may divide up the chamber into a manifold 
of smaller furnaces. The rods may also be arranged transversely in staggered layers, and 


^ Copies of specifications of patents with their drawings can be obtained on application 
to the following:~trnfted Kingdom: Patent Office,Sales Branch. 36, Boutliampton Buildings, 
Ohancei^ Lane, London, W.C.8 (price, is. each). United 8tedm ' Commissioner of Patents, 
Washington, (price lo cents each). PVaitce .* Llmprimerie Kationale. 87, rueVieilltdu 
Temple, Paris. * * 1933, 498. 
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may be of silica, fireclay, or magnesia. The heating may be external and/or internal, in 
the latter case by injection of liquid fuel, such as crude mineral oil, petroleum or benzene, 
or illuminating gas, coke oven gas, Mond gas, generator gas or even powdered coal or the 
like. Suitable activating or purifying gases are steam, carbon dioxide, sulphur dioxide, 
chlorine, volatile chlorides, hydrochloric or nitric acid and ammonia. The finished product 
may be cooled by inert gases such as nitrogen chlorine or sulphur dioxide The various 
conditions of the process may be so selected as to yield the novel products described in 
specification 228,582. One Provisional Specification refers also to the use of other forms 
of moving furnaces such as a reciprocating furnace member, for example a partially open 
or closed tray of the “ giasshopper” type. 


Obntrifuoino Massbolitb (in Whitb Sugar Manufaotukb). Willem C Roos, of 
Pemalang, Tegal, Java. 22^149. September 20th, 1924 ; convention date, 
September 20th, 1923. 

Complete specification now being published, some further paiticulars of this patent 
are available.* It is explained that the whole method of centrifugal separation as 
hitherto known is unsatisfacton , by reason of the thickness of the layer formed against the 
wall; for, it is clear, the crystals located at the interior discharge their syrup to the 
crystals located more to the exterior, which crystals have just discharged their syrup to 
the crystals still nearer to the exterior, thus militating against complete separation. 
Moreover, after the removal of the sugar, usually a layer of sugar remains at the top and 
at the bottom of the centrifugal machine, while, in particular, when dealing with sticky 
massecuites, the wire gauze becomes dirty and choked. These disadvantages are removed 
by this invention, according to which the mass to be subjected to centrifugal action is 
supplied continuously in a very small stream to the centrifugal machine and the latter is 
rotated so rapidly that only an extremely thin layer of film is foimed against the wall. As 
a matter of fact the layer is made so thin, and the speed is made so high, that within a 
single revolution of the drum, the liquid is entirely separated fiom the solid material of 
the massecuite introduced during the revolution and thrown off. 

When making white sugar, the massecuite is preferably heated and diluted with water 
or syrup, in order to make the layer formed on the wall as thin as possible, e.g. equal to 
the thickness of one crystal. This heating and dilution need not be an inconvenience as 
the whole operation is performed extremely rapidly. The thin layer permits of increasing 
the speed of the centrifugal machine to a great extent, say, to 8000 revs per min. 
Preferably, the centrifugal machine in which the new process is carried out comprises a 
single drum of centrifugal gauze, but without the usual outer drum It is provided with 
means for supplying the massecuite, for discharging the separated sugar, and with means 
for loosening the sugar from the wall and for the removal of the separated syrup from the 
outer wall Then follows a description of the apparatus employed, essentially as already 
stated. It is mentioned that the drum S is preferably composed of gauze made from some 
strong, light alloy of aluminium, other than the usual material. 


Treatmbnt of Kibsblouhr for incrbabing its Filtering Qualities. F. W* Golby 
{Celite Company^ of Los Angeles, Cal, IT.S.A.). 229,021^ November 22sd, 
1923. 

A product suitable for use as a filtering agent, and in the purification of sugar solutions, 
oils, and waste and other liquids, as an insulating material, and as an ingredient in soaps, 
paints and dental preparations, is obtained by calcining a finely divided mixture of 
kieselguhr and a salt of an alkali or alkaline earth In an example, kieselguhr is mixed 
with 5 per cent, of sodium chloride (as solid or in solution), and the mixture ground and 
heated in a muffle furnace to 1800*F., at which temperature it is maintained for one hour. 
For use the product is ground again. 

1 See 1W3, 498. 4 19iJ4, 677. 
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Adjustable Feed Plates foh the Carriers of Mills. Robert W, Sharpy of Baton 
Rouge, La., U.S.A. ^31,102. November Ist, 1924. 

Objects of this invention are: (1) To maintain a predetermined relation between the 
upper and lower feed plates so that regardless of wear on the scraper toes and the adjust¬ 
ment of the scraper plates carrying them, there shall be secured a spacing between the 
upper ends of said plates of, say, 2 or 3 ins. greater than the spacing at the toes, the 
invention permitting one to maintain this spaced relation of the feed plates as the sciaper 
toes wear down. (2) To obviate certain objections to modern bagasse carriers in that 
therein there has been no such adjusted relation of the feed plates as indicated herein, 
before, with the result that the rapid wear of the scraper toes soon leaves the spacing 
between the upper ends of the feed plates about the same as that between the toe ends of 
^ese plates, this rendering the feed difficult and irregular and impairing the operation and 

straining the equipment. The relative adjustment 
of the feed plates provided by this invention 
renders it possible to secure a bagasse feed of any 
desired thickness throughout an entire season with¬ 
out any renewal of the scraper toes and with 
improved milling efficiency and minimum strain and 
wear on the equipment. 

Turning to the illustration, showing an example 
of the invention, it is seen that the entrance end 
of the carrier or shoot disposed between the macer¬ 
ating or expressing rollers of adjacent mills 
arranged in series is provided with an adjustable 
upwardly-inclined feed-plate IS and an adjustable 
upper plate 14 carrying a scraper 15 to engage the upper roller 10 of the mill. An 
adjustable bottom feed-plate 16 and an adjustable lower plate 17 with a scraper 18 io 
engage the lower adjacent roller 11 of the mill may be provided The plate 14 is support¬ 
ed from a transverse beam 18^ which is swivelled in the side frames of the mill, and the 
upper portion 19 of the scraper toe 15 lies over the lower edge of the plate 14t a steel 
liner 20 being interposed between the parts 24 , 19. The toe 15 is recessed to received the 
liner 20 and lower edge of the plate I 4 and the forward wall 23 of the recess is spaced 
from the lower edge of the plate I 4 and is concavely recessed to receive the upwardly- 
curved front edge 24 of the plate IS which bears against the rounded edge 25 of the plate 
14 . The toe 15 is secured to the plate I 4 by bolts 21 . A senes of segmental racks 
26 secured to the upper surface of the plate 13 adjacent its upper edge extend upwardly 
through slots 27 in the plate I 4 and are engaged by a latch-plate 28 carried by the plate 
14 . The plate 28 is held by a series of screws 29 extending through the upper end 
portions of the elongated slots 27. Fins 43 prevent the racks 26 from escaping 
downwardly through the slots 27. On loosening the screws 29y the screws and 
plate 28 can be slid outwardly from the racks 26 and then the plate I 4 can be adjusted to 
bring the toe 15 properly against the roller 10^ and the plate IS can be lifted to adjust the 
passage through the shoot The bottom feed-plate 16 may be stationary, but ig 
preferably adjustable by means similar to those of the plate 17 and scraper 18 by means 
similar to those of the plate 14 and scraper 15. 

Facilitating the Filtration op Raw Sugar Liquors^ Robt. B. Forster and 
Chas. M. Keyworthy both of Leeds. 229^4^8. December 10th, 1923. 

Considerable difficulty is usually experienced (it is explained) in the filtration of raw 
cane liquors, due to the presence of gummy, oily, or waxy matters. These substances, 
which are very imperfectly removed in the affination process, accumulate on the fitering 
medium, and inhibit the process of filtration. However, the inventors have observed 
that a material portion of these gummy substances is volatile in steam, or is converted 
by it in^ matters which inhibit filtration to a much less degree, or both. Their invention 
^ See 1,8J,, 1924, 646, for R full account of this process. 
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therefore consists in submittingf an aqneons solution or suspension of such raw cane sugar 
to steam distillation preferably at a reduced pressure. For example, 10 tons of washed 
raw Peruvian sugar weie dissolved in water to a density of about 47^Brix at 60^0., and 
drawn into a Olaassen type pan, heated by means of a calandria operated by low pressure 
steam, and provided with a perforated coil for the introduction of live steam. Steam was 
passed through the liquor for about three-quarters of an hour, the final temperature being 
50'5*^0., and the final pressure 104 mm ofi absolute. After diluting the liquor, its rate 
of filtration was compared with that of untreated liquor of like density, using a plate- 
and-frame type of press. In the case of the treated liquor, filtration stopped after 850 
gallons had been put through the press ; while in the former the press was still working 
after 1800 gallons had passed Claim is made for the process of: ** Submitting an aqueous 
solution or suspension of raw cane sugar to steam distillation preferably at a reduced piess- 
ure whereby the filtration inhibiting matters present in the raw cane sugar are materially 
removed.” 


UNITED STATES. 

SAva-ALL (oil Entuainmbnt Arubstor) for Evaporators and Vacuum Pans. Arthur 
F. Ewart and Seymour Terry, of Honolulu, T.II., U.S.A. 1,528,104, 
March 3rd, 1926 

Referring to the drawings, illustrating the invention, 1 indicates the body or shell of 
a standard evaporator or vacuum pan, which is generally cylindrical in shape, and is 
provided with a generally friisto-conical top section 2 having the usual discharge opening 
S' at the top. The entrainment trap is adapted to be installed within the upper part of 
the eva}>orator chamber, in such manner that the rising vapours carrying the entrained 
liquid will be caused to pass laterally over the bottom of the trap, thence inwardly 
through the trap by way of a series of tortuous passages which produce rapid changes in 

direction of flow of the vapours, and 
present a large number of vertical 
walls against which the vapours im¬ 
pinge, the change of direction and 
impact of the vapours being effective 
in arrestins: and throwing out the 
entrained liquid. The trap proper 
comprines a bottom plate 5, prefeiably 
being slightly dished or concaved 
toward the centre and terminating in 
a downwardly turned peripheral edge 
portion 4 which materially reinforces 
the bottom plate and acts as a collect¬ 
ing chamber for entrained liquor, and 
also serves as k ready means for attach¬ 
ment of the brackets 5, by means of 
which the trap is supported within the 
evaporator chamber. A pipe 6 con¬ 
nected to the chamber formed by the 
peripheral edge portion 4 serves to 
drain the liquid collected in said 
chamber back into the evaporator 
chamber. The diameter of the bottom 
plate J is less than the interior diameter 
of the evaporator chamber, thereby 
leaving an annular space for the pass¬ 
age of the vapours rising in the cham¬ 
ber. The centre of the bottom plate 
8 is provided with an opening 6 below 
which is secured a union 7, from which leads drain pipe 8, which may terminate at any 
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desired point in the lower part of the evaporator chamber. An upper annular plate 9, 
having an enlarged central opening 10, is spaced vertically from the bottom plate d by a 
series of vertical zig-zag baffle plates if, connected to the respective plates in any suitable 
manner, ani forming a series of tortuous passages extending in a general radial direction 
from the periphery of the trap toward the centre thereof. The peripheral edge of the top 
plate 9 engages the walls of the evaporator chamber, so as to prevent the escape of vapour 
between said peripheral edge and the wall of the chamber. Preferably the baffle plates II 
are provided at their vertical angles, or meeting edges, with curved extensions IS which 
constitute additional obstructions to the flow of the vapours through the trap and are 
effective in setting up verticalVhirls of the vapours as the latter pass through the tortuous 
channels or passages between the baffles. The lower ends of the curved extensions IS 
terminate short of the bottom plate S to permit the liquid separated from the vapours to 
elteape from the pocket-like elements formed by the said extensions IS. From the foregoing 
description, it will be apparent that the vapours generated in the evaporator, and carrying 
the entrained liquid, upon reaching the entrainment trap, will be deflected by the face of 
the bottom of the trap outwardly towards the walls of the chamber i, thence inwardly 
through the trap, where said vapours follow the zig-zag passages formed between the 
baffle plates, whereby the vapours are caused to change their direction of flow and are also 
caused to impinge with more or less violence against the vertical walls of the baffle plates, 
which will have the effect of arresting the entrained liquids which flow down the vertical 
walls and on to the bottom plate, whence they are discharged through the central opening 
6 therein, and will be carried off by the drain pipe 8 to the lower portion of the evaporator 
chamber. As hereinbefore indicated, the curved extensions IS, located on the elbows or 
angular joints of the baffle plates, will be farther effective in separating the entrained 
liquid by setting up whirling movements in the currents of vapour passing through the 
tortuous passages, the liquid which is arrested within the curved extensions escaping 
through the opening IS between the bottom edges of said extensions and the top surface 
of the bottom plate S. _ 

Peoduction of Activated (Decolorizing) Carbon. Robert E. Wilson, of Cambridge, 

Mass.; and Joshua C. Whetzelp of Pittsburg, Pa., U.S.A. 1,619,470. 

December 16th, 1924. (Ten claims.) 

Following are speciflc examples of the inventors’ process of impregnation in carbon 
production.—(1), Charcoal is impregnated with a solution of a copper salt, preferably the 
sulphate or nitrate; the excess solution drained off, and caustic soda added to precipitate 
copper hydroxide in the pores of the charcoal. Then the charcoal is washed to free it from 
sodium sulphate or other soluble impurities and subsequently dried Certain objections 
incident to this method are losses of copper on account of excessive precipitation on the 
outside of the charcoal granules and the difficulty of washing out the sodium salt and free 
alkali. (2) Charcoal is impregnated with the copper salt and then iron filings, zinc dust 
or other finely divided metal electro-positive to copper is scattered thereon with continued 
stirring or raking. Electrolytic action causes the copper to precipitate on the surface and 
in the pores of the charcoal granules and to adhere very firmly. Zinc or iron sulphate or 
other salts may be then washed out with hot water and the material dried preferably at a 
fairly high temperature, for example 300*’C, in the presence of a small amount of air to 
complete the removal of the sulphate. (3) In this method the copper is reduced by organic 
or inorganic reducing agents such as sugar, formaldehyde, etc., there being a great number 
of reducing agents suitable for this purpose. In this process it has been found that an 
ammoniacal solution of copper gives very good results. (4) Charcoal is heated up with 
the copper salt and the latter is reduced by the action of the charcoal itself at the high 
temperature. This process gives very good results in the case of the nitrate, where oxides 
of nitrogen are driven off, but the sulphate works well only in the presence of an excess of 
air as otherwise some of the sulphate is reduced to copper sulphide which injures the 
sorbing properties of the charcoal. In the presence of air, however, this can be carried 
out bu4ithere is some loss of charcoal due to oxidation. , 

i --- 
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Saooharinb Powdbb for Abboubino Essbnobs, BTC. George Washington, of Brook¬ 
lyn, Now York, U.S A. 1,612,730. October 2l8t, 1924. 

A comparatively thin layer of an aqueous solution of sugar is evaporated, and ** the 
solid residue desiccated at a pressure below atmospheric and at a temperature below 
that of the fusing point of the material, whereby the residue is transformed into a foam¬ 
like mass of bubbles,” the dry walls of such bubbles then being crushed. This material, 
accoxding to the inventor, is novel, and consists of a homogeneous glass-like modification 
of sugar of peculiar physical structure, possessing qualities and properties not found in 
any of the different crystalline, granular, powdery or syrupy forms in which such sub¬ 
stances now appear in the arts, further he states that such residue is eminently adapted 
to serve as a solid vehicle or matrix for the retention and preservation of many otherwise 
perishable, stimulating, or aromatic fiavouring substances, from which the latter can be 
instantly released by simple solution.” 

Evaforatok for USB IN Jam, Jelly, and Marmaladb Manufacture. Eudo Monti. 
1,620,069 December 23rd, 1924. (Two figures; three claims.) 

liepeated experiments have taught the inventor that the pectin contained in apples, 
pears, grapes, oranges, gooseberries, currants and other fruits can be extracted by reducing 
the fruit to a finely divided or smashed condition and systematically exhausting the same 
with lukewarm water at a temperature more or less elevated, according to the kind of 
fruit, not exceeding 50° G. if the fruit is grapes Also that by concentrating the pectin 
thus extracted at a low temperature in vacuum by means of an apparatus acting continu¬ 
ously and automatically, concentrated solutions are obtained containing a high dry 
extract, witnout losing any of the gelatinizing power of the pectin. Pectin prepared in 
this way is far superior to that of juice which is concentrated very quickly by steam under 
atmospheric pressure. A continuous horizontal tubular evaporator, capable of nfaintainmg 
a high vacuum, is described for realizing this object. 

Obnthifuoal Clarification of Cane Juices ^ Cyrus H. Hapgood (assignor to the 
De Laval Separator Co., of New York, N.Y, U S.A.). 1,509.355. 

September 23rd, 1924. 

The practice of this process iinolves two known principles, namely, centrifugal 
force and the sludging out of the solid impurities (which are of higher specific gravity 
than the juice) by means of an added cushioning ” liquid of heavier specific gravity 
than the liquid to be purified, which added liquid may or may not be of greater specific 
gravity than the impurities. Two liquids are used, miscible with each other, neither of 
which has the qualities required for a cushioning liquid, but which, when mixed in 
appropriate proportions, foims a solution that possesses the required properties, for 
example, a solution of carbon tetrachloride and paraffin. While neither of these two 
liquids is miscible with sugar cane juice, they aie miscible with each other, and they may 
be mixed in proportions to give any desired specific gravity to the solution. Finally, a 
solution of carbon tetrachloride and paraffin does not impart any disagreeable fiavour to 
the juice. The compound liquid and the cane juice may be fed separately into the 
regulating cover of the centrifuge. Preferably, the compound liquid is fed separately 
into the centrifuge at the periphery of the bowl so that there will be no contact between 
it and the juice except where the two liquid zones merge. The effect of centrifugation 
is to cause all the impurities to be projected against the wall of heavy liquid at the 
periphery of the bowl and to be thereby carried out of the bowl with such liquid. 

As a specific example, one can use a solution of about five parts or slightly more of 
paraffin oil with two of carbon tetrachloride, thereby giving a solution of a specific gravity 
of about 1*11. This density is such as to allow the penetration of the solution by the 
impurities, whereby they are carried off. The percentage of the compound liquid to the 
juice will vary from 10 to 20 per cent, dependent upon the pondition of the juice. The 
process may be performed in a centrifuge of the type shown in Snyder’s U.S. Patent 


1 See also U.S. Patent, 1,490,168, L8.J., 1904, 619. 
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1,283,343, which is especially adapted to the separation of a heavy liquid and solid 
impurities from a light liquid. But preferably, a centrifuge provided with means to 
convey the heavier compound liquid separately and directly to the periphery of the bowl 
is utilized. A good type of such a centrifuge is shown in Hairs U.S. Patent 1,411,792. 
Juice treated by this process will keep for a long time without spoiling, giving a raw 
sugar of a distinctly higher grade than has heretofore been marketed. Its refinement to 
one of the grades of white ” is simplified. 

Pkepahation and Remvification of Active (Decolorizing) Carbon. {A) Otto 
Ernst and Otto Nicodemus (assignors to Farbwerke vorm, Meister Lucius 
& Briining, of Hochst-on-the-Mam, Germany. 1,626,770, February 10th, 
1926 (B) Erwin Schmidt (assignor to Gesellschaft fiir Chemische Pro- 

duktion C.ffl.h.//., of Mannheim, Waldhof, Germany. 1,627,088. February 17th, 
1926. (C) Christian J. Gamble, of New Orleans, La., U.S.A. 1,628,871. 

March 3rd, 1926. (D) John C. Woodruff, of Larchmont, N. Y., IJ 8.A. 

1,628,905. March 10th, 1926. (E) Jacque C. Morrell, of Oak IVk, 

lU., U.8.A. 1,580,898. March 17th, 1926. 

{A) Claim is made for the process of preparing highly active charcoal which com¬ 
prises carbonizing compressed bodies of a mixture of a fossil carbon formed after the 
cretaueous period with finely divided wood. (B) Claim is made for a method of making 
a highly active carbon which comprises impregnating an absorbent combustible, unrotted, 
cellulose-containing substance with sulphide waste liquor and thereafter carbonizing such 
unpregnated material under temperature conditions such as to form highly active 
absorption carbon. (C) Claim is made for the process of producing a decolorizing carbon 
from fibrous rice material, which consists in carbonizing said material in a furnace 
chamber at a temperature sufficient to effect a destructive distillation , feeding to said 
chamber a quantity of air insufficient to consume a matei ial proportion of the oellulosic 
carbon present, but insufficient to maintain the temperature needed to carbonize the 
material; collecting the char thus produced; and treating the same with a solution of 
caustic alkali to remove a material proportion of the silica present. (J)) A process of 
improving spent carbonaceous material which has been used in decolorizing or purifying 
liquids, which comprises adding an inactive carbonaceous material directly to the spent 
carbonaceous material and heating the mass with an inactivating agent. (E) In a process 
of making built-up, structural adsorbent charcoal, moulding a mixture of finely divided 
carbon, a binder which chars on heating and other finely divided material capable of being 
removed by means which are not destructive to the carbon, charring the binding material 
therein, and activating by heating and removing the residue of said other material by 
means not destructive to the carbon. 

Bret Harvbsieus. (A) Paul Boor, of Forsyth, Mont., U.S.A. 1,616,087. November 
18th, 1924. (B) Willy Hartenstein, of Darmstadt, Germany. 1,617,669. 
December 2nd, 1924. {&) Frederick W. Krafft, of Berkeley. Calif., U.S.A. 
1,617,642. December 2nd, 1924. (JD) William H, Kopitke (assignor to The 
Fanger Beet Harvester Co., of Ohio, U.S.A.). 1,581,196. March 24th, 1924. 

Bert Puller. Jos. C. Kechter, of Boulder, Colo., U.S.A. 1,580,497. March 24th, 
1926. Beet Digger. Edward A . Small, of Franksville, Wis., U.S.A. 
1,626,722. February 17th, 1926. Bbbt Topper. Rikizo Ariuchi, of Portland, 
Oreg., U.S.A. 1,628,891. March 3rd, 1926. Beet Loadeu. William 
Gamer, of Longmont, and Fay Garner, of Erie, Colo., U.S.A. 1,522,007. 
January 6th, 1926. _ 

Filters. (A) David M. Berry, of Oakland, Calif., U.S.A. 1,616,702. November 
26th, 1924. (B) Ernest J. Sweetland (assignor to United Filters Corporation, 
^ of Delaware, U.S.A. 1,610,668. October 7th, 1924. (C) Wemer Hoehn, 

of New Orleans, La., U.S.A. 1,681,098. March 24th, 1926. 
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United States. 


(Witttii 4 Qrav.) 


(Tons of 3.240 lbs.) 

1935 

Tons. 

1934. 

Tons. 

Total Receipts, January Ist to May 27tli .. . 

. .. 1,609,369 

.. 1,486,871 

Delivenes „ „ .... 

.... 1,602,611 

.. 1,433,372 

Meltings by Refiners ,, „ .. 

.. .. 1,386,930 

.. 1,305,710 

Exports of Refined „ ,, .. . 

95,000 

65,000 

Importers’ Stocks, May 27tli . 

. .. 106,848 

53,793 

Total Stocks, May 27th. 

237,786 

200,694 


1934. 

1933. 

Total Consumption lor twelve months .. .. . 

. .. 4,864,479 

.. 4,780,684 


Cuba. 

Statement of Exports and Stocks of Sugar, 1922-1923. 


1923-1924, AND 1924-1926. 


(Ions of 3,240 lbs.) 

Exports . 

Stocks . 

1933 33 
Tons 

.. . 1,912,392 

.... 756,155 

1933-34 

Tons 

. 1,891,360 .. 

. 940,716 

1934 25 
Tons 

2,185,378 

1,158,245 

Local Consiimptiofi . 

2,668,547 

. . 40,000 . 

2,832,066 

40,000 

3,343,623 

60,000 

Receipts at Port to April 30th 

.. . 2,708,547 

2,872,066 

3,403,623 

Bavana^ April SOth^ 1925 


J. Gcma.- L 

Mijkr. 


Sugar Crops of the World. 

(WilUtt 4 Oiay'i to May SSth^ 1925 ) 


1924 26 1933-24 1922-23. 

Oane Tous Tons Tons 

America . 8,174.662 .. 7,066,266 .... 6,678,746 

Asia . 5,436,490 . .. 5,909,840 ... 6,460,112 

Australasia . 606,680 ... 339,869 .... 343,832 

Africa . 673,696 .... 672,035 .... 666,863 

Burope. 10,629 .... 7,871 .... 13,918 

Total Cane. 14,701,147 13,884,866 12,963,461 

Bbbt. 

Europe. 7,176,000 .... 6,067,761 . 4,674,325 

U8.A. 974,186 .... 787,217 .. . 616,986 

Canada. 36,200 .... 16,600 .. 12,400 

Total Beet. 8,186,386 6,861,478 6,202,661 

ToTan Cans akd Bbbt.. 32,886,688 19,746,888 18,166,188 
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United Kingdom Monthly Sugar Report. 

Our last report was dated the 11th May, 1926. 

The tendency of the market during the period under review has been quiet and 
slightly easier. There have been fluctuations up and down but generally speaking there 
has not been much material change in prices. 

Business on the terminal market has been on a moderate scale. The speculative 
interest generally is being transferred from the old to the new crop. The May account 
continued to he liquidated right up to the last day, over 17,000 tons were tendered in all 
and large quantities were dealt in during the month at prices ranging between 16b. 2^d. to 
16e. 10}d., the final price being 16s. 3|d. Isolated transactions took place in June and July, 
but the chief business in old crop took place in August which month sold from 168.9d. to 
17s. l}d. to 168 3{d. to 168. 9d. to 168. 2^d to 16s. 7|d. New crop continued to he active 
and a good volume of both selling and buying orders has been placed. October/December, 
both together and separately, have been largely dealt in but December alone is the delivery 
which has attracted most interest. This latter month moved from 16b. 9d. to 17s. l|d. to 
16s. 4j|d. to 168. 9|d. to 168. 3d. to 16s. 8|. March sold from 168. 9d. to 17s. 3d. to 16s. 6|d. 
to 168. 10}d. to 16b. 4}d to Ids. lO^d. Latterly May, 1926 was dealt in at Ids 7id. to 17b. 
The latest prices are June 16b. 6^d , August 16b. 6|d., December 16b. 7Jd , March 16b lO^d. 

Trading in actual sugars has not been so active as during the previous month. Prices 
have not altered materially and slight fluctuations have taken place from time to time 
according to the movements in the terminal market. Fine Granulated on the spot sold 
from 29g. 9d. to 29 h. 6fd. to 298. lOJd. duty paid, less 1} per cent. A large business has 
been done in Canadian and American Granulated which sold from 17s. 6d. to 17 b. and then 
up to 178. 3d. c.i f. London, while to other U.K. Ports IJd. to 3d. over this price has been 
obtainable. Czecho Sugars have not been pressed for sale, in fact a scarcity exists and it 
has been extremely diflicult to buy either for ready or forward deliveries. Dutch Granu¬ 
lated has been more plentiful and ready and forward have been sold from 168 lO^d. to 
168. 7id to 17s. to 168.10|d. Belgium, although at first slill remaining out of the market, 
has recently shown more inclination to come into line with other sugars and the latest 
price for Belgian Fine Granulated is 16s. 9d and Belgian Crystals 168. 4|d. White Javas 
for May/June and June/July shipments have recently come nearer the European parity, 
and at one moment were sold at 168. 10|d. c.i.f. U.K. The latest value is 168. 8d. 

The British and Continental Hefiners have been continual buyers of raws, and business 
has been done in Cubans and ISan Domingos from 128. 44d. up to 128. 9d. 

The U.K. Refiners have continued to do a steady trade and have been busy delivering 
old contracts, but no change has been made in their prices which are to-day No. 1 Cubes 
36s. 3d., London Granulated Sis. l|d. 

A large business has been done in America where—owing to the very hot weather 
prevailing— the demand from the trade has improved. The Refiners have ^ught heavily 
and the price of raws has advanced from 2^ to 2Hth cents. 

The Cuban crop continues to progress favourably and points to the latest estimates 
being realized. The receipts to date are nearly 800,000 tons more than last year. The 
exports are 400,000 tons more than in 1924, so that if the crop should outturn 5,000,000 
tons there will still exist a surplus of 600,000 tons to be disposed of. 

With regard to the European sowings, the latest estimate from Mr. F. 0. Light 
gives a minus of only 0*6 per cent, for the whole of Europe. The crop apparently had a 
good start but recently there have been complaints of dry weatlier, particularly from 
Germany and Poland, and also there are unconfirmed rumours that the crops have bet n 
damaged in these countries by inseots. 

21, Mincing Lane, Abthur B. Hooob, 

^London, B.O. 8. Sugar Merchants and Brokers. 

J |ne 9th, 1926. 
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Notes and Comments. 

Imperial Preference in Parliament. 

The Finance Bill of this year’s Budget was considered in Committee in 
Parliament during June, which implies as a rule the threshing out of the details 
of any new proposals. But as regards the new Imperial Preference on sugar, the 
debate was of a singularly unimportant character. For one thing, it came on m 
the middle of an all-night sitting of the House, when most members were obviously 
too tired lightly to prolong the debate. For another thing, the feeling in the 
House of Commons in favour of Imperial Preference is no longer confined to the 
Government benches; quite a number of Labour men are in favour of it, while 
others are inclining that way. Hence when the new rates on Imperial sugar came 
up for discussion it was chiefly “die-hard” free traders who rose to oppose the 
measure. But, as one member not incorrectly put it, the debate was an object 
lesson in rhetoric and repetition; theie was nothing new brought to the subject, 
and it was a foregone conclusion that the Government would carry their proposals 
by a comfortable majority—to be precise, by 190 votes to 58 in a thin House. 

Mr. CiruRCHiLL, who spoke for the bill, declared that Imperial Preference 
dated from 1917 when the Government of the day, composed of all parties, gave 
its consent to the principle. He was sorry that last year Mr. Snowden went out 
of his way to overturn the guarantee that had been given to the Colonies; he 
thought it was a wanton act to do, as it appealed to the prejudices of. certain 
members who feel they are serving some public course by attacking the principle 
of Imperial Preference in every way and at every opportunity. A considerable 
number of the most valuable members of the Labour party now took the view 
that if no burden is placed upon the necessities of life, reasonable preference may 
well be given to the Dominions. Defending the Government’s decision to main¬ 
tain the preference on sugar for ten years unchanged, he asked how in any other 
way were they to develop sugar estates ? If the West Indian sugar industry failed 
for support, the only alternative would be grants-in-aid. We would be compelled 
then to put upon the Votes of Parliament charges each year of so many hundreds 
of thousands of pounds to relieve the burden of the West Indies, or else leave the 
islands derelict, a step no Government would consent to do. It was thus absolutely 
essential that we should deal in a practical measure with the preference of 
sugar in the West Indies, and so encourage the Colonies to become self-supporting. 
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Mr. Baldwin on Home Grown Sugar. 

Last month a day in Parliament was given to an Opposition motion censuring 
the Government for not having done anything practicable for the alleviation of 
unemployment. Mr. Baldwin’s reply showed that quite 90 per cent, of our people 
were employed, and that the bulk of the remainder was largely coufliied to 
our staple industries—coal, wool, and cotton, where economic factors that no 
Government could overcome were the deciding issue. Till those industries could 
adj ust their economic basis so as to enable them to compete under present con¬ 
ditions in the world’s market, little can be done by any Government intervention 
to foster their activities. 

But the Government are doing what they can to foster agriculture at home, 
and the sugar industry was cited by Mr. Baldwin as a bright spot in the relief 
of labour. He gave the following figures as illustrating the extent to which the 
home beet sugar industry had already developed as an employer of labour. Sugar, 
he said, employs ten men for every 100 acres of roots grown. In 1919 there were 
400 acres of beet, last year 23,000 acres, while this summer 50,000 acres have 
been sown, which means that 5000 men have been found woik in the beet fields; 
in addition, some 3000 men are in continuous employment putting up factories 
for the coming autumn campaign. Ten factories which will then be working 
will employ another 5000 men, chiefly unskilled, duiing the winter months, and 
this will tend to a decasualization of the labour that is brought into the counti y 
districts in the summer for the purposes of haymaking and harvesting. In 
addition these factories mean a permanent staff of chemists, foremen and engmeei s, 
amounting to 600; they will take 5000 tons of coal, 2500 tons of limestone, and 
all the consequent transport. This is what the industry involves as a start, and 
it may easily grow, in Mr. Baldwin’s opinion, to one of very great dimensions. 
He admitted that the question of providing the capital for new factories was not 
an easy one, but he hinted that the Government would do all they could to assist 
that side of the problem, so as to enable the speed to be accelerated at which those 
factories would be multiplied all over the countiy. 

Death of Mr. Truman Q. Palmer, the Statistician. 

A loss to the sugar world at large is caused by the sudden death from bronchial 
pneumonia of Mr. Truman G. Palmer of Washington. In his position as 
executive secretary of the Amencan Beet Sugar Association, the United States 
Beet Sugar Industry, and the United States Sugar Manufacturers’ Association, he 
acquired fame second to none as a sugar statistician, and his loose-leaf perennial, 
^^Oonceming Sugar,” which has been in existence for about ten years, has supplied 
the most complete set extant of figures in accessible form showing the develop¬ 
ment of the various sugar industries of the world. Mr. Palmer was a strong 
protagonist of the American indigenous sugar industry and had no wish to see it 
swamped by tropical cane sugar such as Cuba provided. It was only in March 
last that we printed a contribution of his on the Eelation of the Beet Sugar 
Industry to American Prosperity, which contained food for thought for our own 
home beet sugar industry. Mr. Palmer’s death at the age of 67 comes as a loss 
to all interested in sugar; but one must express the hope that it will not result in 
the abandonment of his most noteworthy work, the ** Concerning Sugar ” series 
above referred to. _ 

The New Manritius College of Agriciiiture. 

An interesting event in Mauritius took place on March 12th last when the 
foriflal inauguration of ^e Mauritius College of 'Agriculture was performed by 
the Goveri.br of the Colony. In the course of an introductory speech the 

346 



Note« and Comments. 


Director of Agriculture (Db. H. A. Tehpant) emphasized that the College was 
not really a new departure but was merely an important mark in a continuous 
sequence of development. The movement, of which this building was the 
embodiment, took its rise some 35 years ago, when the late Mr. Boname, then 
Director of the Station Agronomique, inaugurated the piacticeof taking one or 
two pupils for training as Agricultural Chemists. When the Department of 
Agriculture was created in 1913, Mr. Stogkdale, the then Director, was quick to 
recognize the value of the work already accomplished and proceeded to extend it. 
He standardized the courses of instruction, started occasional courses of lectures, 
and introduced the genetal study of agriculture into the curriculum. In 1921 



The Mauri nrs College oi« Agriculture 

the Chamber of Agriculture and the Societe des Chimistes decided that the time 
was npe further to broaden the teaching so as to make the existing School of 
Agriculture into a training ground not only for factory chemists but also for 
estate employes and future administrators and managers. As a result of prolonged 
discussion the present scheme was evolved; it provided for the erection of a new 
College of Agriculture, the working out of courses of instruction, the engagement 
of additional teaching staff, the provision of scholarships foi the study in other 
countries of sugar agriculture and manufacture by selected students of the 
institution, and the extension of research facilities. The requisite funds for the 
scheme have been provided by planters from special taxation, the cost of the 
building having been voted from the Improvement and Development Fund, while 
the working expenses are provided from the proceeds of a special export tax on 
sugar. The totel cost of the building and of the equipment has been Rs. 200,000 
(say £12,600), of which Rs. 142,000 have come from the Development Fund. 

Although the date originally fixed for the completion of the building was the 
commencement of 1925, the teaching work was started at an earlier date in 
temporary premises, so that the curriculum was able to transfer to the perma¬ 
nent building in full working order. Particulars of the pourses have already been 
outlined in a previous issue of our journal,^ so need not be repeated here. But 


See LS.J., 1923, 351. 
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we give a photo reproduction of the fine new building, which looks in every 
respect worthy of the role which it is to serve in educating Mauritian agriculturist 
in the highest branches of their industry. 

Prof. Harrison’s Connexion with Barbados ~ A Correction. 

In our May issue in the course of a tribute we paid to Mr. J. E. Bovell’s 
long connexion with Barbados, we unwittingly did an injustice to Professor 
J. B. Harrison, when we stated that the latter was not in Barbados in 1884 
when the seedling cane experiments were started.^ 

As a matter of fact. Professor Harrison was in Barbados from 1879 to 1889, 
and, as Noel Dberr states in “ Cane Sugar/* he co-operated with Bovbll in the 
experiments in question; these latter however did not start in 1884, but in 
1887-88 when seedlings were discovered growing on Dodds Experimental Farm. 

We are indebted to several correspondents, especially to Dr. C. A. Browne of 
Washington, for putting us right in the matter of these Barbados experiments. 
Dr. Browne reminds us that sugar cane seedlings were first discovered in 
Barbados as far back as 1858, on the property of Mr. J. W. Parris, who stated 
that these were from Bourbon, Transparent and native canes. The discovery was 
contradicted and was not immediately followed up, but it established a tradition 
which undoubtedly influenced Mr. Bovell thirty years after. The latter started 
work at the Botanical Station of Dodds Eeformatory in 1884 on cane variety 
experiments and in 1885 undertook manurial experiments. Early in 1888 the over¬ 
seers of the station discoveted in a field that had not been weeded for some weeks 
a number of plantlets, that Bovell soon proved to be young seedling canes. 
These were taken up and transplanteri and in their new quarters developed into 
sugar canes. At the end of that year Mr. Bovell sowed several boxes of sugar 
cane arrow spikelets and in a short time was rewarded by seeing a number of 
them germinate; he also that year collected a number of self-sown seedlings. 

The actuality of the germination of cane seed when the discoveiy was re¬ 
announced was however again disputed ; and it was not till Prof. Harrison and 
Mr. Bovell had demonstrated the fertility of cane seed by actual germination 
tests that all doubts were removed. 

These appear to be the facts as to the inception of seedling experiments in 
Barbados, and we regret that by inadvertence we should have deprived Professor 
Harrison of his share of the achievement, instead of coupling his name with that 
of Mr. Bovell as co-operators in demonstrating the truth of the theory suggested 
by the accidental discovery of seedling caues at Dodds. 

The Anglo-Scottlsh Beet Sugar Corporation’s First Meeting. 

The first annual general meeting of the Anglo-Soottish Beet Sugar Corporation 
was held in Glasgow la^^t month when Lord Weir presided. The report and 
accounts circulated covered a period of 13 months dating from the formation of 
the Corporation in January 1924, and concluding with the completion of their 
first manufacturing campaign at Oolwick. That period was largely one of vast 
organization, both of the factory and of the agricultural sources from which the 
roots were obtained, while the training of a suitable personnel was no small task. 
In these circumstances it is gratifying to find that the balance sheet, after making 
provision for the usual charges, discloses a net profit of £14,729 (the ordinary 
capital is now £425,000). Lord Weir ascribed much of this success to the 
euccessful design and layout of the Oolwick factory by Messrs. Duncan Stewart 
& Co., Ltd., while he paid tribute to the technical and organizing capacity of their 

As we stated at the time, the account we gave of Mr. l^ovelPs career was supplied ub by a 
correspond in the West Indies and we had no reason at the time to doubt the accuracy of 
his historical data. 
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general manager, Mr. Wiese, and his assistants. A feature of the stafp is a group 
of young students who have worked eiithusiastioally on all the processes in the 
factory during the campaign, and in the off season are studying sugar technology; 
these, it is expected, will become in the future the backbone of a corps of capable 
British sugar experts. 

Oolwick was successful in turning out a direct consumption sugar of such a 
high quality that it immediately established itself on the sugar market as “ Anglo- 
Scottish Standard ” and already holds an honourable place in Mincing Lane. 

But while high factory efficiency seems now assured, much rests on the 
ability of the farmers to grow beet cheaply and on a laige scale. The first year’s 
results have shown conclusively that beet of high sugar content can be produced, 
and a fair proportion of the growers are already able to obtain tonnage yields per 
acre almost comparable with Continental results. But the average yield per acre 
u still much too low, and till the laimers acquire the expericiice to increase it, the 
subsidy given by the Government will serve the useful purpose of covering their 
high development costs till they have established themselves as efficient glowers 
of beets. The experience of the Corporation already indicates that the British 
farmer intends to play his part effectively. 

The immediate progi’amme of the Corporation includes new factories at 
Spalding and Kidderminster to operate in the coming Autumn, and a third factory 
in the York district which will be leady next year. Further than that the 
Company prefer not to expand till they see the results of a tsecond year’s opeiations 
at their existing factories. But they propose to erect a special plant at Col wick 
for the recovery of sugar from molasses and the treatment of other by-products. 

Altogether, the first repoit of the Anglo Scottish group is of an encouraging 
nature and indicates the thoroughness with which the diioctors have embaiked on 
a new enterprise of a highly technical character and one that is comparatively 
novel to this country. 

Wissington Sugar Factory. 

Last mouth subscriptions were invited from the public to take up at par 
350,000 £1 shares in “ British Sugar Manufacturers Limited,” the company that 
is erecting a new beet sugar factory at Wissington in South-west Norfolk. 
Beference has already been made in our pages to this factory, > the machinery and 
plant for which are being supplied by Messrs. Craig & Co., Ltd., of Paisley. The 
Directors are Mr. A. T. Kadcliffb (of the Mambre Sugar and Malt Co., Ltd.), 
Mr. C. J. Bailey (a partner in E. D. & F. Man, the Mincing Lane sugar brokers), 
Colonel U. W. Burton, M.P., Mr. W. A. Towler (a large landowner near the 
factory), and Mr. J. B. Milne (of Sir Bobert McAlpino & Sous, Ltd.). The 
registered offices are at 1, Cornhill, Loudon, E.C.3. 

Three-year contracts have already been arranged by the Company with the 
growers, and over 4500 acres were planted last Spring. The factory is situated 
on the Biver Wissey, a canalized tributary of the Biver Ouse, by means of which 
it is connected with the port of King’s Lynn. In addition there is a private 
standard gauge line leased to the Company, which extends for about 11 miles 
through a rich beet growing district and connects with the railway line about 
two miles away. By means of this line growers will be able to deliver roots to the 
factory at specially cheap rates. The factory is to have a designed capacity for 
treating 600 tons of beet per day. The buildings are being erected by Sir Bobert 
McAlpine & Sous, Ltd., the boilers are from Babcock & Wilcox, Ltd., the General 
Electric Company are supplying the electrical plant and equipment, while the 


1 See May Issue, page 235 
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Skoda Works in Czeoho-Slovakia are supplying certain special items of beet sugar 
machinery to an extent not exceeding 26 per cent, of the total cost of plant and 
machinery. The total cost of the freehold site, factory, and full equipment is 
expected to be £280,000, and the factory should be at work the coming Autumn. 

Progress of the Sugar Industry in Hawaii. 

In a short paper presented to the last annual meeting of the Association of 
Hawaiian Technologists, Mr. W. van H. Dukeb dealt with some aspects of the 
progress of the Hawaiian sugar industry since it started. Huring the last thirty 
years, the production of sugar in ten-year periods has been: 1894-1904, 2,738,418 
short tons; 1904-1914, 4,945,199 tons; 1914-24, 5,932,715 tons. This rapid 
4pvelopment, in his opinion, is due, at the very foundation, to the co-operatiou 
of capital and science. As early as 1883 the sugar planters combined in an effort 
to secure a suitable labour supply, and this combination later on developed into 
the Hawaiian Sugar Planters’ Association. In 1895 the Experiment Station was 
organized, and from that time there dates the more tangible development of the 
technical side of the industry. A worthy list of inventions to the credit of pro¬ 
gressively spirited local men has in no small measure been instrumental in 
making the industry what it is to-day. Amongst these may be cited the Weston 
Centrifugal in 1855; the Juice Strainer, Cush Cush Elevator and Automatic 
Bagasse Feeder (by John A. Scott) in 1895; the Kopke Clarifying Centrifugal in 
1909; Messchaert’s Juice Grooves in 1913; Searby’s Shredder in 1914; the 
Eamsay Maceration Scraper in 1916; the Meinecke Chute in 1921; and Peck’s 
Eevolving Juice Screen in 1922. 

The Chemical Division of the Association is of course primarily interested in 
the question of recovering the largest quantity of sugar out of the cane at the 
lowest possible cost. Taking as a basis the average per cent, sucrose recoveiy, 
for the years 1909 to 1913 inclusive, the figure was 85 46, while for the next ten 
years (1914 to 1923) it was 87*56 per cent. During the latter period 6,545,297 
tons of sucrose were delivered in the cane to the factories. If the percentage 
sucrose recovery had remained at the figure of 85*46, 5,791,151 tons of sugar (at 
96*6 pol.) would have been the output. But due to the application of technical 
knowledge and the improvement in equipment, the amount was 5,932,715 tons, 
or 141,564 tons more. At the moderate valuation of $75 per ton, this haa meant 
an additional ten and a half million dollars for the ten years. 

Two factors, according to Mr. Duker, have been at work to make such an 
accomplishment possible; first of all the period of increased efficiency and 
standardization, and, secondly, the exchange of mill data and the annual 
synopsis thereof. To those who* depend in their judgment upon information 
contained in these data this synopsis or study of factory accomplishment is of 
the greatest value. Weekly reports of comparative mill data are extensively 
used and eagerly awaited by ambitious engineers and factory superintendents. 

Mr. Dukeb believes that from now on their greatest gain must come from 
a farther improvement in the quality of the cane as it is received at the mills, 
and on their success in learning more about the quality of the impurities and in 
overcoming their infiuence on the yield. No factory improvement, he points out, 
is able to recover the losses due to deterioration of the raw material itself. 

In a broad sense, he concludes, the development of the world’s sugar industry 
is practically unlimited. The world’s consumption of sugar in 1924 is estimated 
at 20 million tons; but if the per capita consumption of the world’s total popular 
tion were equal to that of the United States (112 lbs.), some eighty million tons 
would%e required to supply the demand. Great problems lie immediately ahead, 
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well worth the study and thought of everyone connected with the technical 
development of the industry. Eliminating the refinery operations and making 
refined sugar direct from the cane is one of them; recovering the sucrose now 
lost in the final molasses, amounting to from 6 to 8 per cent, of the total supplied 
to us by nature, is another. _ 

The Outlook for Australian Sugar. 

A message to the Times from its Australian correspondent suggests that over¬ 
production is threatened in the Australian sugar industry to an extent that may 
cause serious embarrassment. The new crop is expected to amount to half a 
million tons, and since the Commonwealth consumption is about 300,000 tons, 
there will be a surplus of 200,000 tons to dispose of on the world’s market at 
competitive prices, which are of course lower than those ruling in Australia. The 
last agreement made between the Government and the industry stipulated that 
the mills were to be paid £27 per ton, out of which the growers received £18. Loss 
on the exports was to be borne by the Sugar Pool. As a result of the favourable 
price offered them, the growers increased their output and last year there was a 
surplus of 100,000 tons; out of this 75,000 tons was exported at £21 per ton and 
the Pool had to make up a loss of £450,000 or 30s. per ton of the entire production. 
Hence the mills and growers only got £25 lOs. per ton. 

This yeai the growers have increased their output, to the extent that an 
export surplus of 200,000 tons is indicated. On this production a loss of two 
millions is expected, entailing a drain upon the Pool of £4 per ton of the whole 
output. This will reduce the price to the mills to £23 at least, while an even 
lower figure is not impossible if the world’s price drops further. 

As our Australian correspondent, the late Mr. Chataway, pointed out last 
January, the growers have had to take less for their cane, since the mills cannot 
bear a reduction in the price for the sugar without passing it on to the farmers. 
The profit they make is too moderate; seven typical mills more or less under 
Government control were shown by him to make in no instance as much as £l 
per ton, 19s 6d. being the highest, and a loss of 158. lid. the lowest figure. The 
problem would seem to be then how much of the above-mentioned £4 loss the 
mills can pass on to the growers and whether it will be sufficient to discourage 
the latter from expanding the cane crop yet further. Otherwise it seems 
conceivable that the mills will be in danger of going bankrupt before the farmers 
deem that prices are no longer remunerative enough to warrant growing cane for 
500,000 tons of sugar. 

Fulton Plants in Cuba and Elsewhere. 

The Fulton Iron Works Company of St. Louis report that their engineering 
plant is running at full production on sugar cane machinery orders. Sales for 
the first six mouths of 1925 have exceeded sales during the same period of last 
year by more than 40 per cent. Unfilled orders include two of the largest cane 
milling plants ever built, each being capable of grinding more than 4000 tons of 
cane in 24 hours of rated capacity. One of these tandems will be installed at 
Central Santa Marta, owned by General Mario Garcia Mknocal, Ex-President 
of Cuba, and the other is destined for Central Cuba, owned by Colonel Tarafa, 
president of the North Eailroad of Cuba and author of the famous “ Tarafa” Bill. It 
is interesting to note that approximately 125 American freight cars will be required 
for the shipment of these two installations to the location of the factories in Cuba. 

In addition to the above, the Fulton Iron Works Co. is furnishing extensive 
additions to Central San German, owned by the Atkins’ interests, Central Santa 
Catalina, and other important factories in both Cuba and Porto Eico. 
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lu this number of our predecessor the article on “The Central Factoiies of 
Martinique ” mentioned last month was continued, and at the end of it some 
figures were summarized for the five estates considered, which were probably 
amongst the most modern and efficient of that time, some of the averages of these 
being here reproduced: Sugars made per cent, cane, 6*82; tons of cane for one 
ton of sugar, 14*7; molasses made per cent, cane, 2*5 ; average price of molasses 
per gall., 8*Id.; rum in gall, obtained from 100 gall, of molasses, 74*0; average 
price of rum per gall., 16d.; tons of coal per 100 of sugar made, 94 ; and lbs. of 
c\al per ton of cane ground, 133. Correlating the chief expenses to the total cost of 
the sugar, it was stated that the cost of the cane was 66 per cent.; of fuel 8*9; of 
labour, 6*1; and of “ maintenance,” 6*7 per cent. One ton of cane cost, 19s. 5d.; 
“ mean working expenses,” lOs. Id.; a total of 298. fid.; from which one deducts 
the mean value of the product leaving 6s. lid. as the mean gross piofit on one ton 
of canes. As to the profits obtained three of these factories gave as the nett 
profit on percentage of the subscribed capital 15*8, 13*5 and 9*3 per cent, (without 
deduction for reserve and sinking funds); whilst the other two were returned as 
unprofitable, both making a slight loss in this particular year. 

Colonel R. A. Stewart, delivered an address in Kingston, Jamaica, deploring 
the method of making sugar then in vogue, and pointing out the advantages of 
his process, namely sulphitation. He pointed out the rule of lime in clarification, 
and emphasized the importance of using the best quality of that chemical obtainable. 
Of his process he claimed “ that sulphurous acid is an antiseptic from the moment 
it touches the cane juice, and enables the use of a larger amount of lime, which 
more efficiently destroys the gum ; that it separates the feculent matter from the 
juice, incorporates itself with the gum, gluten, and fecula geueially, and forms 
on the lime as a base, thereby decreasing the specific gravity of the lime, and 
assists in raising it to the surface, acting as a rising filterer as soon as heat at 
the temperature of 206° is applied. 

G. 0. Stewart, of Greenock, continued his article entitled “ Notes on Sugar 
Analysis.” lu determining reducing sugars volumetrically, no indicator for 
showing the presence of unreduced copper in the boiling liquid was used, the 
end-point being judged by the “ characteristic red colour ” of the precipitated red 
suboxide, which could not have given very accurate results. “ Extractive organic 
matter” was obtained by him by treating a solution of the raw sugar under 
examination with basic lead acetate, raising the liquid to boiling point, filtering 
through a tared filter, washing well, and lastly weighing after drying to constant 
weight. But this must have given a figure quite far from the truth. 

In this issue about a dozen patents were summarized, among them that of 
G. W. Risibn^ for a maceration process, in which the bagasse was carried from 
one mill to the next by a carrier through a bath of hot liquid for the saturation of 
the material; and one by John Gibdwood^ which concerned the clarification of 
cane juice using bisulphite. 

During the grinding season ending in May this year, the Cespedes Sugar Company, 
owning and operating Central Cespedes of Camaguey Province, Cuba, produced 364,240 
hags of sugar (containing 325 lbs. each), which is believed to be a world’s record for a 
factory operating one grinding tandem. Cespedes* milling equipment consists of a double 
crusher and 18-roller mill, motor driven, manufactured by the Fulton Iron Works Com¬ 
pany of St. Louis, for a capacity of 250,000 bags. 

* i No. 4094 Of 1874. a No. 4l5d of 1874. 
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The New Preference on Empire Sugar. 

Scale of Duties. 


The following figures, derived from the Finance Bill now before Parliament, 
give the scale of preferential reductions off the Customs Duties that are applic¬ 
able to Empire-produced sugar. The full scale Customs Duty is added for 
comparison. 

PREyEBENTIAL REDUCTIONS OF CUSTOMS DUTIES IN CASE OF 

Sugar and Molasses. 


Article 

Sugar which, when tested by the polariscope indicates 
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Molasses (except when cleared for use by a licensed 
distiller in the manufacture of spirits) and invert 
sugar and all other sugar and extracts from sugar 
which cannot be completely tested by the polan- 
scope and on which duty is not specially charged 
by reference to the other provisions of this Part 
of this Schedule 

If containing 70 per cent, or more of sweetening 
matter .. .. •. . • .. .. .. the cwt. 2 8^ 

If containing less than 70 per cent, and more 
than 60 per cent, of sweetening matter— 

the cwt. 1 llj^ 

If containing not more than 50 per cent, of 

sweetening matter.. the cwt. 0 11^ 

The amount of sweetening matter to be taken to be 
the total amount of cane, invert and other sugar > 
contained in the article as determined by analysis 
in manner directed by the Commissioners. 
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Technique in raising Cane Seedlings. 


The raising of seedling canes has novr been attempted in practically all parts 
of the world where sugar cane is cultivated on an extensive scale; but, considering 
the wide interest which has been shown in the subject, it does not appear to have 
been treated as seriously as its importance from the crop point of view warrants. 
In the past, it is true, useful results have been obtained Wo and there, even by 
enthusiastic planters who have made it their hobby, and the cane fields owe some 
of their most esteemed varieties to the labours of these pioneers. But in most of 
the experiment stations the raising of cane seedlings has been treated more or 
less as a side issue, the officers in charge, saddled with much other work, generally 
b^ing content with somehow producing satisfying figures as to the number of 
seedlings obtained each year, with little real study as to their immediate adapta¬ 
tion to the special requirements of the country of origin. Here, again, some 
notable results have been obtained, especially in Java and Barbados; but it must 
be conceded that a vast amount of profitless labour has been too frequently 
dissipated, through lack of a real scientific study and understanding of the 
subject. In certain places, such as Natal, Louisiana, and (in the past) India, 
sporadic efEorts at raising cane seedlings have been made without much success, 
and this lack of result has usually been comfortably assigned to inherent sterilih 
of the varieties or adverse climatic conditions. In the last-named country, how¬ 
ever, when about a dozen years ago a special scientific officer was placed in charge 
of the work, the cause of previous failure was quickly determined; in no other 
place are such masses of fresh seedling canes pioduced every year as in India 
to-day, and, once the initial difficulties had been overcome, progress in the 
scientific knowledge of the subject has been rapid and continuous. 

It 18 now generally accepted that the greatest outturn of sugar per acre can 
only be obtained, in the first instance, by a close adaptation of the variety to the 
local environment, whether as regards soil, temperature or moisture, and that the 
introduction of varieties (whether seedlings or not) from other countries can only 
lead to a very partial solution of this problem. It is being increasingly felt that 
the only way to solve it satisfactorily is by the appointment of a whole-timo 
officer, with the requisite scientific training, in each separate country, so that an 
adequate study can be made of the available parents, and by suitable combinations 
of these seedlings can be raised and fully tested in all directions before being let 
loose for general trial. To realize the importance of this local intensive study, it 
will suffice to compare the general character of the seedlings raised in Java, 
Barbados, British Guiana, Mauritius, Hawaii, Queen 8 l 9 .nd, and India. From a 
careful analysis of the general facies of these collections of seedlings, it is still 
possible sometimes to reap considerable advantage by their introduction to fresh 
localities, although the results of the wild rushes for specimens of seedlings, of 
outstanding merit in certain special conditions, e.g., of B 208 and H 109, must 
by now have demonstrated that progress along these lines is distinctly limited ; 
the dream of a universal domination of one super-excellent cane can nojlonger 
be indulged in. Besides this, the time has now come when the indiscriminate 
exchange of cane varieties between different countries is no longer possible, 
because of the increasing imposition of quarantine regulations to guard against 
the broadcasting at the same time of serious pests and diseases. All of which, 
coupled with tlie general belief that a time of serious competition between all 
cane-growing countries is imminent, works together for the immediate institution 
of a separate seedling department, under a properly trained whole-time specialist, 
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ill each country wishing to take a part in the production of cane sugar on any 
large scale. An officer saddled with other duties will no longer suffice; and, if 
anyone is doubtful on this point, it will be sufficient to refer him to a careful 
perusal of two papers printed in the Proceedings of the Third Annual Meeting of 
the Association of Sugar Technologists at Honolulu in October of last year.^ It 
will be noticed that, although these two papers differ as the poles, they are both 
mainly concerned with only one aspect of this many-sided subject, namely, the 
actual methods employed in nursery work. W. P. Alexander presents in detail 
the methods being adopted by five independent cane growers in Hawaii who 
raise a considerable number of seedlings every year; and a welter of problems 
are seen to need solution in one comparatively small country, where it appears to 
be doubtful whether a special officer is giving his undivided attention to the 
subject. T. S. Venkatraman, on the other hand, summarizes the procedure 
evolved during the past dozen years at the Cane Breeding Station at Coimbatore 
in south India, with the apparently simple, clear-cut object of raising seedling 
canes superior to the existing varieties grown over the immense north Indian, 
extra-tiopical tract. In both of these papers the nursery practice is seen to be 
dominated by local conditions of environment, and Alexander adds very brief 
statements of certain items of procedure in India, Java, Mauritius, Fiji, Australia, 
Porto Rico, and British Guiana, all obtained direct from the pen of officers in 
charge of or acquainted with cane breeding in these countries. These paragraphs 
form an extremely interesting addendum to the mass of local differences in 
Hawaii, which foims the body of the paper; and incidentally make one wish for a 
good deal more information of a World-Wide chaiacter. 

Nothing is more striking in Alexander’s paper than the divergence in the 
details ol nursery work, both on the different estates dealt with in Hawaii itself 
and between these and the various countries of which notes are recorded. The 
manner in which pollination is effected, the collection and caring for the fertil¬ 
ized arrows, the thickness of the layer of fluff (the mass of hairy flowers among 
which the minute seed-* are hidden), the medium on which it is sown and the 
method adopted in doing so, the size and material of the seed boxes or pots to hold 
the seedlings, the relative amount of exposure to the elements (sun, wind, cloud, 
rain), the structure of the protective seed houses or their total absence, the date 
of the appearance of the first and last seedlings, the time for transplanting and 
the number of these before the young plants are finally placed in their testing 
grounds, and the way in which pests and diseases are circumvented—all of these 
show the widest variation. And it is very difficult to arrive at any definite con¬ 
clusions as to the fundamental needs of the small and delicate grass-like plantlets 
during their early stages. As already stated, there are indications all through 
that the climatic factor has the greatest influence ; and in all cases abundant 
sunshine, air, moisture, drainage appear to be the ideal aimed at. The greatest 
successes have been arrived at where these conditions can be attained with the 
least fussing’* or coddling,” and the suspicion is aroused that there may be a 
good deal too much of this in certain cases. There would appear to be some 
remarkable inconsistencies. For instance, the hottest ]>laoes appear to find it of 
advantage to oast aside all protection from the sun (India and Java, although Fiji 
uses glass merely as a sun trap ”), while the coolest places are saddled with the 
necessity of guarding the seedlings from scorching and wilting (Hawaii, Australia 
and Mauritius, the coolness of the last-named being judged by the length of time 

' W P. Ar.BxAND£u. The propagation of seedling canes: notes on collection of tassels 
and nursery technique. 

T. S. Vbnkataaman. Sugar Cane Breeding at Coimbatore, India 
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taken in germination). LeaTing this point for the present, some of the differences 
may be mentioned, to illustrate the absence of any generally applicable methods. 

In Hawaii comparatively thick layers of fluff (“ fuzz '*) are sown ; and there 
are endless troubles resulting in keeping it moist and free from moulds which are 
a constant menace to the young seedlings, before their delicate rootlets can 
penetrate the felted mass and establish themselves in the soil. In India, on the 
other hand, the thinnest possible layer which will cover the ground is used : no 
difficulty is experienced in keeping it properly moistened and the rootlets penetrate 
the soil with great ease : no shade is permitted, and it has even been observed that 
the accidental shading of the young seedlings by the high crown of a neighbour- 
kig coconut palm has marked out an area of weakly and stunted seedlings. The 
time taken in germination appears from the notes to vary considerably, and it is 
obvious that this will have much influence in keeping the young plants fit. Thus 
in Java, India and Fiji germination commences in three to four days, with a 
maximum during the first week ; in British Guiana the figures given are 5-6 
days; in Hawaii 4-16; in Porto Rico 6-17, and Mauritius 15. Houses are 
appaieutly universal in Hawaii; Porto Rico finds a glass house with netted sides 
satisfactory; Australia has glass covers or a cheese cloth, and the latter is doubled 
on clear days ; in the Philippines glass covers are used with a piece of cloth which 
can be rolled up ; Mauritius has glass panes ever the pots ; while Java, like 
India, apparently does without any shade. The fluff is usually spread over the 
surface without any covering, though in some cases the least quantity of earth or 
sand is spread over them. But the soil and its treatment before use vary a good 
deal. For example, in India equal parts of horse manure and sand are used, the 
former is first pitted and moistened ^r rotting and the destiuction of grass seeds; 
and the mixture is placed in the pots for about a fortnight and watered for the 
germination of the remainder before the fluff is sown. This method has been 
doubtless, in the first instance, adopted because of an interesting local ciicum- 
stance, namely, that an enthusiastic assistant claimed to have obtained the first 
cane seedlings in the early stages of experiment: but they turned out to be the 
seedlings of a common grass. Java and Fiji use fertile soil; while in Hawaii an 
apparently perfect medium has been discovered in well rotted filter-press mud. 
The most usual time for the first transplanting of seedlings is when they are about 
6 ins. high and have the same number of leaves ; but in Fiji and Porto Rico they 
are moved when from one to one and half inches tall and with about three leaves, 
and in the Philippines “ as soon as they germinate.” In India pots were first used 
for the transplanted seedlings, and, as the labour of watering proved to be 
excessive, groups of pots were placed in a depression, which was filled with water 
at stated intervals. Now pots are wholly done away with, and the seedlings are 
planted out close together in the ground in a first nursery ; and from this trans¬ 
ferred to a second, where they are grown until they can be cut up into sets. This 
method does away with much of the confusion arising, in testing, from the 
enormous vigour displayed by seedling canes, and from the marked differences 
between the external appearance and sugar content of the stalks formed early and 
late in the clump. In most other places pots or boxes appear to be used. 

There are many other difleieuces in the treatment of seedlings to be gathered 
from the incomplete records given in the two papers leferred to; and it is not 
always clear what factors are concerned in rendering a variant practice advisable. 
There is no doubt that a great field for research is open as to the best method) 
uudqy different conditions; and as a first step, it is very desirable that ai 
authoritative and detailed description should be prepared as to the general techniqm 
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employed in each important centre. It is in fact not too much to say that a Manual 
of Oane Seedling Work is badly wanted at the present time, full details being giyen 
in every instance as to the meteorological conditions of the place where the nursery 
is located. To give an example of the kind of reseat ch required, one aspect of the 
subject has been selected in this paper for rather fuller treatment—namely, 
pollen fertility. 

Ill cane seedling work selection of parents is obviously of the greatest 
importance. A great deal is already known regarding the general field characters 
of commeicial varieties, although this knowledge is scattered and wants collecting 
and codifying. Where such information is not available steps should at once be 
.taken to collect it. When all is said and done, there are still a great many points 
to be cleared up; current reputations are far too often founded on very inadequate 
data. But, generally speaking, in any well-developed cane tract the standard 
varieties will form the most useful basis for the commencement of seedling work- 
As there are usually, in such a tract, a considerable number of kinds grown, it is 
an easy task to so combine the characters as to build up the ideal cane or canes for 
any special conditions—on paper. But when translated into practice a desired 
cross is not so easy to obtain. In other words, the study of the fertility of the 
male and female generative organs of the sugar cane fiower, and of the seeding 
possibilities of the commonly cultivated varieties is still in its infancy; and no 
great advance is likely to take place until a biologist qualified for this special work 
is placed in charge and given full freedom from any other distractions. Coupled 
with this work it is important for a clear idea to be formed as to where the current 
varieties are deficient, and in what particulars it is reasonable to expec^ improve¬ 
ments by cross-fertilization. This large project, it will be seen, must form the 
basis of the selection of parents. Alexandbk points out, inter ulia, that in Hawaii 
H 109, Lahaina and the Tip canes form splendid material for female parents, but 
that there is often doubt as to their suitability as males; H 146 has specially virile 
pollen; Badila seldom flowers, and then the flowers are normal, while Yellow 
Caledonia is sterile; although it is not specified on what basis these conclusions 
are founded. This gives a fair idea of the kind of information required; and a 
very great number of observations of a similar character, often founded on exact 
knowledge, might doubtless be recovered from the work done in other countries. 
One of the first problems attacked at Coimbatore was a ready method of determining 
pollen fertility, leaving the question of female fertility for the nonce more to the 
actual results obtained after crossing. It is obvious that in canes with imperfectly 
developed anthers and pollen, the raising of seedlings by crossing would be a much 
easier and certain task, because of the luling out of self-fertilization; and a 
certain number of varieties were found which possessed this character and were 
noted down as ** good mothers.*’ 

Much labour has been devoted to the question of the viability (fertility) of 
sugar oane pollen in different canes. As rough and ready methods, that employed 
in Java was the first in the field, namely, the iodine test for starch : if a dilute 
solution of iodine turned the contents blue, the pollen was considered good. In 
India another method was devised, b^ed on a previous study of the floweis of the 
pepper vine, and having the advantage that the matter could be determined by 
mere inspection of the stamens. This was that if the pollen sacs were seen to be 
well split open the pollen was viable. The examination, which could be carried 
out at any time, often long after the seedlings had been raised, was by rapidly pass¬ 
ing about 200 shed anthers over the microscope stage under a low power lens; 
and it had the additional advantage of giving a permanent record of the relative 
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fertility of the male organs in any arrow, by noting the percentages of fully 
opened, closed and half opened anthers: these details were taken regarding every 
cross made on the station. But both of these methods are merely empirical and 
indicative, and require confirmation by actual germination, i.e., the piotrusion 
of the pollen tube, a piece of work of much greater delicacy, and the only true 
test of viability short of the raising of the seedlings themselves by actual ex¬ 
clusive pollination. A comprehensive trial of all published methods <if ]irocedure 
in pollen germination, with considerable variations in the strength and character 
of the solutions employed, resulted in failure at Coimbatore. Attention was then 
paid t*) the employment of the stigmas of the cane itself and of the wild Saccharum 
8t>07d(meum ; but this had to be given up because of the extremely small flowers 
Mid the abundance of pollen already in them. This delicacy also vitiated the use 
of the juice of the crushed stigmas of those Saccharums; and the idea was 
evolved of trying that of the stigmas of quite difierent plants. After many trials 
it was found that the sugar cane pollen readily germinated on the stigmas of 
various wild plants, and those of Datura, a common weed of the neighbouihood 
belonging to the Solanaceae, were ultimately selected as being specially suitable 
and certain. The flowers were very large and the great stigmas were coloured 
biightly, rendering observation easy and quick. This has become the staiidaid 
practice at Coimbatore, but does not appear to have been adopted in Hawaii; for 
Kutsunai, the officer in charge of the Experiment Station there, speaks of the 
absence of a reliable method of testing the viability of the pollen. And this leads 
the writer to publish here, it is believed for the first time, a direct method which 
has recently been brought to his notice. 

A direct laethod of germinating sugar cane 'pollen grains ,—The discoverer is 
V. "K. E. Badami, ‘ and his permission has been obtained for publication This 
worker was making a comprehensive study of the geimination of pollen giains 
among the Gramineae in Mysore, both grasses and cultivated ceieals, and found 
that the method adopted also succeeded with the sugar cane. The pollen grains 
are inserted in a moist chamber under the microscope, and the only precaution of 
importance appears to be the regulation of the moisture in this chamber, so that 
it is reduced to a minimum. An ordinary glass circle half an inch in depth is 
fastened on to a microscope slide by Canada balsam, and on its free edge a little 
vaseline is rubbed. A minute fragment of filter paper, under one square milli¬ 
meter in area, is moistened in water and dropped into a corner of the chamber. 
A dry, clean coverslip is then dusted lightly over with the pollen to be tested, 
inverted and pressed down on the vaseline, so as to form an air-proof box. 
The pollen sticks to the coverslip and does not fall into the chamber, and can be 
observed at leisure under the microscope. If the slightest moisture is seen to 
form in minute drops on the under side of the coverslip, any pollen grains near 
roll together and at once burst in the drop of water. The chamber is then too 
moist, and to remedy this the coverslip is momentarily raised from the vaseline, 
so that the moist air may escape, and then replaced; the protrusion of the pollen 
tubes then proceeds normally if the grains are viable. It may be remarked that 
Mysore is a dry place, and it is obvious the experiment is more likely to 
succeed in extremely dry air conditions; and further, that if the method prove 
of general application it will do away finally with the complaint that there is 
no reliable method of testing the viability of the sugar cane pollen grains. 

^ Mr. Badami, originally trained at the Coimbatore Agricultural College, has been 
lecturer on Agricultural Botany in the Mysore (India) Agricultural Department for the past 
dozen years ; and has among other pieces of research work raised some valuable cane seed* 
lings in ^lat native state. He is at present prosecuting his studies as a research student in 
Cambridge University. 
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The floweriug of reluotaut canes has, naturally, received the closest attention 
all along at the Coimbatore stationand it has been found possible by appropriate 
cultural methods to exercise a certain amount of control. But this point is hardly 
germane to the particular subject under discussion. A more tantalizing difficulty 
has been that two desired parents may not flower at the same time, and many 
observations have led to the conclusion that this is an inherent character of the 
variety, which it is less possible to influence. The alternative method, of pre¬ 
serving the shed pollen, is prima facie out of the question; but by an indirect 
method a considerable measure of success has now been obtained. And the 
application of the method evolved by Vbnkatraman claims not only to render it 
feasible to cross two varieties whose flowers open at diflerent hours of the day, 
but also on different days and even in diffeient parts of the country. As is usual 
in such cases the principle is a simple one, but its application is extremely 
iogeuious. Starting with the well-known fact that spore cases are excessively 
sensitive to changes in the moisture of the air, and require a certain amount of 
dryness to cause them to split open (one may recall the old-time observation that 
the sporangia of ferns may be seen undei the micioscope to close and open by 
simply breathing on them), this observer has been able to keep the anthers fiom 
protrusion and dehisence by creating aiouud them an artificial humid atmosphere. 
It is claimed to have been possible to keep the anthers in this latent condition, 
thus far, for as long as ten days, thereby opening the way for preserving the 
pollen within limits for a considerable period closely fastened up in its own 
natural receptacle, until required for application to the stigmas of the female 
parent. ^ ^ __ 0. A. B. 

Hot-Water Treatment of Dormant and Sprouted 

Seed Cane.' 

By P A YODER. 

Associate Technologist, Office of Sugar Plant Investigations, Bureau of 
Plant Industry, Washington. 

A hot-water treatment to kill insect pests (especially the moth borer and the 
mealybug) on seed cane has been suggested by Biiandes,^ who found in 
laboratory experiments that a temperature could be chosen that was effective in 
killing these pests which did not kill the dormant eyes on the cane. He found, 
further, that the eyes weie actually stimulated by this treatment. These results 
were verified on a larger scale by Holloway, Haley, and Ingram.** The treat¬ 
ment suggested by these experimenters was 20 or 30 mins, in water held at 50^C. 
(122°F.) and continually agitated. 

In the spring of 1923 at Cairo, Ga., while the writer was working with cane 
that had sprouted badly in the banks, it occurred to him that this treatment, 
which left dormant eyes uninjured, might have a different effect upon the more 
tender sprouted eyes. In co-operation with J. W. Ingram, junior entomologist, 
Bureau of Entomology, United States Department of Agriculture, he found that 
nearly all the sprouted eyes were tffled by a treatment for 30 mins, at d0°C. 
(122°F.), and therefore setious losses must be expected where badly sprouted cane 
is thus treated for planting. 

In September, 1923, Brandes and Klaphaak** at Canal Point, Fla,, carried 

' U.S. Department of Agriculture. Circular No. 337, February, I92h 
’ Brandbs, £. W., and Klaphaik, P. J. Growtli stimulation and pest and disease control 
by hot-water treatment of sugar cane “ seed ” In Louisiana Planten,Vo\, 71, pp 371-372, 
392-394, 412, lllus 1923. 

* Holloway, T. £ Sugar cane insects in 1992 In Louisiana Planter^ Vol 70, pp. 70-71 
1923. 
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out further tests with cane that, while growing in dense clumps on muck soil, had 
developed numerous sprouted eyes. On the basis of these tests they suggested a 
milder treatment of sprouted cane, consisting of preheating the cane for 20 mins, 
at 46®0. (114*8®P.) and then immediately heatingfor 10 mins, additional at 51®C. 
(123’8°F.). They found this treatment effective in killing the insect pests, and it 
was not noticeably injurious to the open-air sprouts. 

In the spring of 1924 the writer carried out at Cairo further teste with cane 
sprouted in the banks. Sprouted and unsprouted lots of cane of the Cayana 
variety (Chinese type) in cuttings from 10 to 15 ins. in length were treated in the 
following three ways :— 

Preheating 20 mins, at 45®C. (113°F.) followed immediately by 10 mins, at 
N50°C. (122°F.). 

Preheating 20 mins, at 46®C. (114-8®F.) followed immediately by 10 mins, at 
51®C. (123-8®F.). 

Heating 20 mins, at 60®C. (122°F.). 

In each case the cuttings were planted within 30 to 40 mins, from the time of 
removal from the hot water. The soil was well pulverized at the time of planting 
and in fine condition as to moisture during the period of the test. The results 
from these tests are shown in Table I. 

Table L 

Effect of Hot-Water Treatments on Dormant and Sprouted Seed 


Cane at Cairo, Ga., in 1924. 
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The tests in 1923 by Yoder and Inoram* referred to above, with which the 
present series should be compared, indicated that practically all sprouted eyes 
when planted without treatment grew, and that 30 mins, treatment at 50®0. 
(122®P.) to 51®0. (123*8®F.) killed nearly all the sprouted eyes. The additional 
tests this year show that by each of these three methods of treatment of sprouted 
eyes a considerable number of sprouts were left alive, although in all cases more 
than half the sprouts were killed. The results indicate a slight preference for the 
milder two-heat treatment, 20 mins, at 45®0. (113®F.), followed by 10 mins, at 
50®C. (122®F.), provided this is effective i^illing the insect pests. The tests here 
recorded did not include tests of efficient in killing the insects. The stronger 
two-heat treatment 20 mins. at46®C. (114’8®P.), followed by 10 mins, at 51®C. 
(123*8®F.), left a smaller percentage of sprouts aUve than did the one-heat treat¬ 
ment of 20 mins, at 50®O. (122®F.). 

1 Not treated. 

* Yodbb, P. a., and Ingram, J. W. U.S. Dept., Agr. Cir., 308. 
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With reference to the gtimulating effect of the hot-water treatments upon the 
sprouting of the dormant eyes, there is maiked stimulation by both the one-heat 
and the milder two-heat treatments. After 11 days not only were the sprouts 
decidedly longer but the root system showed an even more marked stimulation 
In the treated cuttings the rings of rootlets, developed in 11 days, were far moie 
regular and more nearly complete and the rootlets decidedly longer than in the 
unties ted lot 

Assuming any or all of these tieatments to be efficient in destroying the insect 
pests, it appears that the method described will accomplish this result with a loss 
of only about one-half or two-thuds of the sprouted eyes and with a marked 
stimulation to giowth of thedoimant eyes, effective if the cane is planted immedi¬ 
ately after the treatment Some such method of tieatment therefore has great 
value in keeping in check the infestation of cane plantings with moth boiers 
mealybugs, and other insect pests which aie haiboured on the seed cane It should 
especially hud application in planting nuiseiy plats for future seed cane supplies 
and in seed cane that is to be transported from an infested to an uninfested area 


Crockett Refinery: Plant and Processes.' 

By A W ALLEN 

The California & Hawaiian Sugar Refining Corporation’s plant has been 
modified in minor details fiom time to time * It now ranks as the largest unit of 
its kind in the world, with a rated capacitj of 2500 tons of refined p'^oduct per 
day It handles 80 per cent of the output of law sugar from the Hawaiian 
Islands, the lemainder going to the plant of the Western Sugai Refining Co , in 
San Francisco, owned by J D and A B Spreokbls , this 80 per cent represents 
the output fiom 33 of the plantations (these owning the refinery) the combination 
repieeenting a capital of over $120,000,000 Supplies for its operation aie 
drawn largely fiom local sources Fuel oil, costing $600,000 per annum, bone 
chai, $75 000 pei annum , kieselguhr, $75,000 per annum, and chemicals, $40,000 
pel annum—aie all Californian products Among major expenses for sundry 
supplies from outside souices may be mentioned the sum of $1,000,000 or theie- 
abouts per annum foi cotton sheeting, fiom the bouth, foi inner bags and 
$100,000 per annum for jute or burlap, from India Freighting and insurance, 
foi the transpoit of the raw and lefined pioducts to and from Crockett aggregate 
about $5,700,000 per annum 

Ciockett IS situated about 30 miles fiom San Fiancisco on the Straits of 
Carquiuez, acioss which a budge is now being constiucted, and the immense 
refinery is familiar to tians-contmental travelleis who use the Southern Pacific 
system, the mam line of which passes through the propeity Watei must be 
brought by barge and tugboat from the noith shoit of San Pablo Bay, 15 miles 
from the refinery, the supply coming by giavity to this point through pipes from 
Mann County Wharfage is ample, and oomplet e facilities are provided for the 
unloading of at least 16,000 tons of raw sugar per 6-day week It operates for 
12 days continuously, then shuts down for two days Thisanangement, welcomed 
by employees and employeis alike, permits the reseivation of one day in seven to 
allwoikers, and enables the mechanical depaitmeut to keep the equipment in 
first-class condition 

»I S J, 1921, 34b, ei7 , IWi, 44 J68 
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Handling Ra.w and Rbfined. 

Ooiistant improyement is in evidence to minimize handling costs by the 
maximum possible use of mechanical equipment. Fonnerly, the bags of incoming 
sugar were loaded, in lots of five, by hand on to a truck for weighing. Recently 
a new system was installed, whereby weighing is accurately and inexpensively 
performed, the tryer sample being obtained from each sixth bug. Automatic 
weighing, on a moving belt conveyor, is hopelessly inaccurate for the refiner of 
sugar, the average error being 1*5 per cent. The plan successfully adopted at 
Crockett involves the weighing by rapid hand adjustment of a short length of 
conveyor, on which six sacks of sugar are placed. The deflecting of the bags 
with hook to the appropriate moving platform is done so quickly, the adjustment 
^f the scale is so rapid, and the result is so accurate, that the ideal of cheapness 
and eificiency appears to have been attained. 

Storage for 150,000 to 175,000 tons of raw and refined sugar is available to 
form an adequate reserve in abnormal periods of supply and demand. A featuie 
in the delivery system is the electric control of the conveyors and the means of 
inter-communication between the supply and receiving departments. 

The raw sugar, 96-97*5^, is discharged from the bottom of the storage bin by 
drag conveyor, and then goes to two minglers, where it is incorporated with 
sufficient syrup to insure easy control in the centrifugals. Twenty-two Watson- 
Laidlaw self-discharging typo machines are used, each being motor-driven at a 
maximum speed of 870 revs, per min. A normal load of each is about 1226 lb. of 
magma, as the mixture is called. The wash averages about 45 lb. per charge, the 
amount being controlled hy a mechanically-operated device. An automatic 
electrically-operated baffie deflects the wash liquor into a separate channel from 
that taken by the syrup thrown off in the initial stages of centrifuging. The 
washed sugar from these primary centrifugals, averaging over 99 per cent, 
sucrose, is then ready for melting and refining. 

Filtration and Decolorizing. 

Filtration, aided by kieselguhr, is followed by decolorizing with bone char. 
It was at Crockett that the pioneer work was done with the former Californian 
product in connexion with the purification of juices. Washed sugar from the 
primary centrifugals, 710 lb. per charge, falls into a melter, where sufficient hot 
water is added to produce a dense liquor with a moisture content of about 37 per 
cent. This is pumped to the top of the building and distributed to three cylindrical 
tanks, each 10 ft. X 10 ft. 6 in., equipped with steam coils to heat the liquor to 
80°C.; the capacity of the “ blow-ups” is 3800 gallons apiece, 3500 gallons being 
the normal load; the charge in <each contains about 42 tons of sugar liquor. 
Kieselguhr is added in separate and distinct quantities: (1) To form a pulp by 
which a preliminary smear” is obtained in the presses; and (2) to assist the 
filtration of the bulk of the liquor. In the former instance about 750 lb. kieselguhr 
is added per tank, in the latter about 75 lbs. per tank, and compressed air is used 
to keep the mass in agitation. 

The heavier pulp, when properly mixed, is delivered by gravity to part of a 
battery of 38 No. 12 refinery-type Sweetland filter-presses, each with 72 leaves 
and a filtering area of 1044 sq. ft. The high-kieselguhr liquor is delivered by 
gravity to the interior of the press, the filtration cooks and manifold being open ; 
and in 5 to 10 mins, a deposit of filter-aid is formed on the leaves. The filtration 
of this high-kieselguhr liquor is continued until the filtrate is clear; the cloudy 
effluent being returned from the press goes back to the blow-up tanks. The feed 
is then»diverted and replaced with liquor with the smaller load of kieselguhr. 
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Pressure is obtained with a centrifugal pump to a maximum of about 60 lb. per 
sq. in. The cycle of operations in each press occupies about 2 hrs. 30 mins., after 
which the cylinder is drained of surplus liquor, which is pumped back to the 
blow-up tanks. 

Two separate systems of liquor are maintained, to insure against the con¬ 
tamination of the high-purity liquors by the low-purity syrups. Each system 
has its special apparatus. The clear liquor from the high-purity Sweetlands is 
ready for decolorizing with bonechar. The cakes in the presses are then sluiced 
off with hot, low-density sweet-water, without opening the apparatus, by means 
of a seiies of arcing nozzles, the resultant kieselguhr pulp going to an equalizing 
tank, thence to one of four 12 ft. Oliver vacuum filters. The cake from this, 
after sweetening off, is pumped back to the low-purity blow-ups, where it is used 
once again as a filter-aid, passing to the low-purity Sweetlands, thence to the 
low-purity Oliver filters. The kieselguhr is therefore used twice before passing 
to the revivification plant. The cake formed on the drum of the Oliver filter is 
sprayed with water, the filtrate going to the clear sluice tank, which supplies the 
sluicing water for the discharge of the cake in the Sweetland presses. 

The Sweetland presses have bronze-wire leaves, covered with monel-metal 
screens for both the high and low-purity liquors; they are opened every 8 hrs. for 
inspection, and, if necessary, for the thorough cleansing of the leaves by hose* 
The Oliver filters are mjuipped with monel-metal screens. 80-74 meshes to the inch* 
Phosphor bronze and nickel have been tried, but the metal mentioned has been 
found superior; while brass or bronze has replaced iron generally in the fittings 
of the Oliver filters, Kieselguhr being abrasive, pumps employed to convey it, 
us a constituent of a filter pump, are provided with high-pressure gland water 
service, to minimize scoring of the shaft and to protect the packing. 

Bonechar decolorizing at the Crockett plant takes place in 108 char filters, 
each 10 ft. diam. and 25 ft. high. In all of these, the filter-cloth, of heavy cotton 
twill, rests on an iron plate perforated with small holes, placed about 4 in. above 
the bottom of the filter. The blanket is about 2 ft. larger in diameter than the tank 
at the point of support. The excess is available for edge packing, for which metal 
weights are used, held in place with wooden wedges. Fifty tons of char (minus 
8 plus 24 mesh specification, weighing about 45 lb. per cub. ft. when new) is fed 
in to each tank with the sugar liquor, the exit valve being closed meanwhile. 
When the tank is full of liquor and char, the filling port is sealed, and a steady 
stream of liquor is delivered direct by pipe from the storage tanks on the floor 
above. The effluent pipe from each char filter is carried upward, so that the char 
is always submerged, irrespective of rate or amount of flow. 

The rate of flow varies from 1260 to 2260 gall, per hour, depending on the 
product, the liquor remaining in contact with the char for from 1 to 4 hours. 
After 12 to 60 hours of service, depending on the product filtered, the char becomes 
impaired, indicated by a failure to decolorize satisfactorily. The filter is then 
drained, the syrup being returned to the filter circuit. The char is sweetened off 
with hot water, washed, then discharged through manholes near the bottom. 
The blanket is washed between each cycle, and removed for repair, if necessary. 
The problem of insuring an intimate mixture of char and syrup in the first 
instance was one that involved considerable research. As mentioned before, both 
are now added simultaneously, thorough wetting being effected by an ingenious 
arrangement of staggered funnels, placed in the neck of the filter. In view of 
the importance of close control of the colour of the Various liquors, the correct 
handling of these to and from the char filters involves considerable personal 
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attention. The liquor distribution room, where samples are continuously being 
taken of all inflows and effluents, is the ** signal tower ** as well as the ** operating 
platform’* of this part of the plant. Here the liquor from each filter is tested, 
returned for additional decolorizing or sent to the vacuum pans for crystallization. 

Kiksblguhe Eevivifioation. 

It is worthy of note that the practicability of the revivification of kieselguhr 
was first demonstrated as a result of pioneer research by the 0. & H. technical 
staff. After double usage, the cake from the Oliver filters that handle the sluic- 
ings from the low-purity Sweetlands is passed through two revolving kilns. The 
first of these acts as a dryer, and the material is deprived of sufflcient water to 
^permit disintegration by a pair of rolls, placed between the two kilns. In the 
second kiln the temperature is raised by oil fire to about 1200 °F., whereby the 
activity of the kieselguhr is restored. The dust is collected by water spray, and 
the pulp is dewatered on an Oliver filter before being returned to the blow-up tanks. 

The bonechar retorts are of the standard type, 80 forming a kiln, of which 
45 are in use. The nominal output is 50 cub. ft. of char per kiln per hour. 
Temperature is maintained, by pyrometer control, at 500^^0., as indicated at a 
point between the two rows of retorts on the outside. Dust is removed during 
passage over five Hummer screens, equipped with TO-mesh wire cloth (0*073 in.), 
the undersize being sold. The product of the kilns passes over a magnetic pulley 
before going to the screens. 

Low density liquors (light sweet-water) are inspissated in a series of five 
Kilby evaporators, each with 1152 brass steam tubes. The flow varies from 6000 
to 9000 gall, of raw material per hour, passage being continuous, through all five 
units in series, the first being under pressure, the last under vacuum. Concen¬ 
tration of the incoming liquor varies from i to 40°Brix., of an average of about 
l8®Brix.; it leaves at 67®Brix., or thereabouts. Eegulation of density, and work 
performed in these evaporators, is controlled by steam pressure and rate of flow. 
The production of concentrated sweet-water varies from 35,000 to 40,000 gall, per 
24 hours. This goes to the filtration and decolorizing units, then to the low-grade 
vacuum pans. 

Fourteen single-effect vacuum pans are in service from 6 to 14 ft. diam., the 
load varying from 12 to 86 tons of massecuite. Eleven are of the coil type : and 
three are equipped with oalaiidrias. Some of the pans are set aside for the pro¬ 
duction of low-grade sugar, which is again remelted and refined. Bronze or 
copper pans are used entirely for the production of fine sugar of the highest grades. 

Centrifuging and Dbyinq. 

The massecuite is drawn as required into a battery of 44 centrifugals, the 
regulation of wash being effected by means of an electrically operated mechanism, 
developed by the company’s engineering department. Electric current is used to 
operate a relay that, at the termination of a definite number of seconds after 
maximum speed has been reached in the centrifugal, makes connexion which 
opens a water valve and allows it to remain so for a predetermined period of time. 
The centrifugals are discharged by a hand-operated scraper, the product, 
containing about 1J per cent, moisture, going to two revolving drum dryers in 
series, each 6 ft. diam. and 30 ft. long. The first, locally known as the sweater,” 
is fitted with baffles to lift the sugar and sift it through the hot air which is 
provided by heater coils and a suction fan. Moisture is reduced to about 0*1 per 
cent, in the sweater ; and to an inappreciable amount, about 0*06 per cent., by 
passage through the second drum, which contains a ^team-heated cylinder, about 
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24 in diain., placed in the centre of the drum and revolving with it, against which 
the sugar comes in contact. The dust from the granulators is collected by watei 
spray and returned to the evaporation circuit. 

The dried product, granulated sugar, passes over an electro-magnet forming 
the tail pulley of a belt conveyor, then to 10 Hummer screens, each with two 
sieves, 3 ft X 4 ft. 9 in Three products lesult, known respectively as berry, 
“standard” and “dust.” The dust is collected by a suction system, remelted and 
leturned to the evaporation circuit. Special 15-cycle, alternating cuirent is 
provided foi the vibration of the Hummer screens The finest sizes of 0. & H 
sugar, “powdered” and “dessert,” aie prepared by giinding “berry” oi 
“standard” sugar in Mead disc mills, being screened thiough silk cloth The 
coarsest product made at the Ciockett plant is known as “ rook crystal,” followed 
by “ confectioneis* A” and “ confectioners’ AA,” these types being produced by 
operations in the pan. The Hummer screens, taking the product from the granu- 
latois, produce “ berry” and “ standard granulated,” the former being the finer 
giained of the two. Among the so-called biown sugars, the following varieties 
aie prepaied , “Extia C,” light blown, “golden C,” medium brown, and 
“ yellow D,” daik blown. These sugars are prepared in the customary manner, 
but fiom syiiips that have not been decolorized completely in the char filters 
* Cubes” and “cubelets” aie made from a special gianulated white sugar (to 
which 18 added a sufficiency of pure syrup to act as a biiidei) in the Hersey 
machine 

Power Plant. 

Tlie power plant acts as a piessure ieducing system for the steam needed for 
heating, evaporation and othei put poses m the lehnery It consists essentially 
of foui 1500 kw Curtis tuibo-generator units, of General Electric manu- 
factuie The average total load is 3900 kw , with m occasional peak load of 
4200 kw About 1000 motors are m use All except those operating the 
Hummel scieens take 60-cycle, 3-pha8e alternating curient at 440 volts. The 
tuibines aie opeiated at 101b back piessure, any reduction below this minimum 
being adjusted by the addition of high-piessure steam to the mam going to the 
plant The C A 11 powei plant is occasionally of service to local industry in 
pioviding cuirent in times of emergency, caused by hydio-electric shortage or 
accident Duiing 1924 it was able to supply the Pacific Gas & Electiic Co. ^nth 
an average of 1500 kw. for several months. 

The plant consists of 23 boilers, with a total rated capacity of 10,150 hp. 
The contiol of these is accomplished by the use of an automatic oil regulator, 
damper controllers, and feed-water regulators A CO, recorder and a soot blower 
have been installed foi each boiler. The auxiliary plant consists of two 100 g.p m. 
tuibme-driven feed pumps, two hoiizontal steam-driven fuel oil pumps, two 
1000 g p m. motor-dllven service pumps and two feed-water heaters, each with a 
capacity of 260,000 lb, watei per hour, and two oil heaters, each of 600 sq. ft. 
lieating surface. A feed-water tieatment plant has been provided, and each set 
of two boilers is connected with a fuel economizer. 

An intensive study of the factors afiectiug industrial lelations has been and 
IS being made by the company officials to lemove discontent in any form, and to 
insure the co-operation and mutual regard that exist in the plant, which is 
evidenced by a low labour turnover. The company builds attractive and 
comfortable homes, which employees can acquire at minimum cost by small pay¬ 
ments at regular intervals. Parks have been laid out and playgrounds built, 
clubhouses foi men and women are available, and athletics are encouraged by the 
maintenance of a swimming pool, tennis courts, and a gymnasium*auditorium. 
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Pine Straining of Raw Juice.' 

B7 D a CONKLIN. 

Mechanical difficulties in the fine straining of raw juice have been overcome, 
so that this report will be mainly devoted to the theoretical reasons for dne 
straining and the subsequent effect of such straining on boiler-house work. 

AliVANTAGBS OF FiNB STRAINING. 

The H.S.P.A. Experiment Station reports as follows can be stated that 
if cush-cush is present when juice is limed and heated, a part of it goes into 
solution, adding to the impurities in the juice, with the result that the increase 
in purity secured during claridcation is less than it would have been had no 
4^sh-ou8h been present. From a chemical point of view, keeping the mixed juice 
as free from cush-cush as possible is desirable; indeed, a more thorough screening 
of the juice than is the usual practice would probably be profitable. Some efforts 
have been made along this line, and the problem does not seem insoluble. In 
this connexion we would note that the fuel value of the recovered cush-cush is a 
considerable item. Heavy liming of the settlings, from the same point of view, 
is an objectionable practice, for the greater part of the cush-cush is concentrated 
in these settlings, and conditions are favourable for dissolving furthei portions 
of it* While it is true that, according to the indications of our experiments, the 
depression of the purity due to the average amount of cush-cush found m the 
juices does not appear to be large, a constant effect of this kind results m a loss 
of considerable magnitude.’’^ 

Increaied purity .—The Station found that the effect of cush-cush elimination 
was to increase the purity during clarification by 0*2 per cent., and it was found 
in actual practice that a clarified juice of greater clarity resulted. It was noted 
that the volume of settlings from strained juice was lessened and that the pre¬ 
cipitated impurities settled out more rapidly, particularly in the case of dirty 
cane. This made for a better capacity at the settling station. It may be possible 
that the advantage as regards clarification was not due so much to the removal of 
** oush-cush” and its soluble components as to the possibility of using more lime 
for clarification, utilizing the additional settling capacity derived fiom the 
removal of much of the suspended matter. 

In addition to the advantage of an increase in purity during clarification, 
Ihere should be an important effect on the quality and quantity of low-grade 
products. This cannot as yet be positively stated, due to obvious difficulty in 
applying abstruse effects to concrete results. However, the elimination of finely 
suspended matter is most certainly not deleterious to the working or exhausting 
of low-grade products. 

Sugar in cake .—If it is found possible to reduce the cake from stiained juice 
to the same polarization as obtained previously, the loss at this station will be 
materially reduced. But reports from factories using the fine strainer show that 
in many instances the polarization of the cake has increased appreciably, although 
the amount of cake was reduced about 25 per cent. This is, of course, due to the 
absence of the filter-aid properties of cush-cush. The characteristics of press- 
c'ike are so variable that it may well be that any alteration in its make-up will 
have an influence in either direction, beneficial or otherwise. 

Fud recovered .—Another result of fine straining will be additional fuel, in 
the form of bagasse recovered, the amount removed varying with the variety of 

^PreseDted at Third Annual Meeting. Association of Hawaiian Sugar Technologists, 
Honolulu, October 27tli, 1924 (here abridged). 

* Record, Vol. XXV, p. 124. 
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cane being ground, the preparation of the oane before crushing, and the condition 
of the Messchaert grooves, scrapers, and returner bars, and also the size of the 
perforations of the mill strainer. Tests at various places have shown that of the 
total suspended matter in the raw juice, from 15 per cent, to 46 per cent, is taken 
out by fine screening. Assuming that the screen removes 30 per cent., it is found 
that with 0*50 per cent, suspended matter on mixed juice, there is removed the 
equivalent of 0*25 per cent, bagasse of 40 per cent, moisture, on mixed juice. It 
seems fair to give this removed material the value of bagasse, as it is mainly 
organic matter, the finest particles, such as silt and soil, being taken out to a 
much lesser extent. 

Then, an advantage from fine straining, which is not computable in dollars 
and cents, is the easier cleaning of heating surfaces. With the removal of 
relatively large quantities of organic matter, there is less left to accumulate on 
the tubes of heaters and evaporators. The advantage is evident, particulaily 
where the cane is dirty from adhering soil. But in cases where the cane is fed to 
the mill, as in fiumed plantations, there will most likely not be a compensating 
advantage. 

Calculation of Savings Possible. 

Assume a factory handling 100,000 tons of juice per season. At the Hawaiian 
Commercial and Sugar Co’s factory laboratory tests have shown that 0*4 per cent, 
of dry suspended matter is removed from the juice. McBryde gives 0*15 to 0*40 
and Los Mochis reports 0*3 per cent. Taking 0*3 per cent.: 100,000 tons juice 
at 0*3 per cent. = 300 tons dry matter. At 46 per cent, moisture, this is equiva¬ 
lent to 545 tons bagasse. With 1 ton bagasse equal in fuel value to a barrel of 
oil, at present value of oil (SI.50 per barrel), this is worth 8817. 

Pre$$-cahe foaaea.—Assuming that press-cake amounts to 2 per cent, on juice 
and contains 3 per cent. polari74atiou, a reduction of 25 per cent, weight of cake 
with same polarization is a saving of 15 tons sucrose. Assume 80 per cent, 
recovery as 96 test sugar: this equals 12 tons of sugar, worth, at $80 per ton, $960. 

Molaaaes ,—Starting with a syrup of 85 purity and ending with a sugar of 
96 polarization, 97 purity, and a final molasses of 38 gravity purity, assuming 
12 per cent, polarization in juice, a reduction of 1° purity in the molasses 
corresponds to a gain of 48*35 tons 96” sugar, worth, at $80 per ton, $3868. 

Syrup .—If besides the decrease in molasses purity of 1®, the syrup purity is 
raised 0*2 per cent., the extra recovery as 96 sugai will be 69 tons, worth $5520. 

Extra expensee ,—Allowance must be made for interest and depreciation on 
the apparatus, say at 20 per cent., $500; and replacement of the fine screen, say 
three times in the season, at $120, or $360. There may be an extra cost for lime; 
if this amounts to 25 per cent., which is extreme, the additional expense will be 


about $300 for this material. We then have 

Fuel value bagacillo. 

Press-cake savings as sugar. 960 

Sugar from lower molasses and higher syrup . 6620 

17297 

Depreciation, etc. ^99 

New screen .. 360 

Additional lime. ♦••• 800 


tll60 

t - 

Possible net gain .$6137 
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These conditions are probably ideal and will not be realized in practice, but 
there is sufficient margin to warrant the trial in any factory where there is need 
of improvement in quality of clarification, quality of sugar, or such other 
operations as cleaning of heating surfaces, to which a value cannot be given with 
any degree of accuracy. 

Influence of the Water Content of Active Carbons 
on their Decolorizing Power.' 

B7 WSRNSR MECELRNBXma 

Commercial decolorizing carbons (which almost always occur in fine powder) 
contain a greater or less amount of water. This is present as “ original water,” 
i.e., that arising during the production of the active carbon; as ** added water,” i.e., 
that was subsequently taken up by the partly or completely dried material; or 
again as a mixture of original and added water. 

A most peculiar and at first most surprising phenomenon is the imperfect 
stability on drying possessed by certain active carbons, that is, the phenomenon 
of the decrease at increasing degrees of dryness of the decolorizing power of carbon 
containing original water (operating with equal weights of diy substance). 

Thus, for example, active carbons under the name of noir animal en })dtey or 
the like, from France have been introduced for the purpose of decolorizing wines. 
They contain about 75 per cent, of water, obviously original water, and not being 
stable on drying, had to be sold with this high water content, that is, their 
activity on partial or complete desiccation was lost for the greater pait, if not 
entirely, and was not regained on again taking up water. 

Carbons which do not resist drying can be prepared from the waste char dust 
of sugar refineries by igniting it in the absence of air, and extracting with hydro¬ 
chloric acid, the carbon left being washed with water until free from traces of the 
acid. Carbon thus obtained contains 80-90 per cent, of original water, and still 
10 to 25 per cent, of ash (on the dry substance). It is well suited in this state for 
decolorizing so-called Schiloher wine, that is a wine having a bad appearance as 
the result of its content of red and yellow colouring substances simultaneously. 
As desired by the cellar-man, this carbon removes from such wines only the red, 
leaving a fine yellow colour. But by drying this carbon, it loses this property, 
if not completely, at least to a large extent, as is demonstrated by testing it against 
molasses, using the method described by Sf5buy^. In-order to obtain the same 
decolorizing effect against a dilute solution of molasses, one must use the following 
amounts of carbon (representing dry substance)> 

Made from fresh char, Made from spent char, 
Mgnns. Mgrms. 

Containing its original water .... 73 .... 135 

After drying at 120°C. 270 .... 400 

A further insight into the phenomenon was shown by different investigations 
carried out im this laboratory, regarding which the following may be mentioned:— 

A mixture of 5 parts by weight of magnesium oxide and 1 of tar was heated 
for 10 minutes in an electric muffle (a) at 700° and (5) at 900° C., this product being 
washed with dilute sulphuric acid and with water, and tested against diluted 

' .Contribution from the Central Laboratory of the Vereln ftlr ohemisohe und inetallur- 
gische Produktlon, Aussig a. £., Germany (here translated in abridged form from the 
Cfiemiker Zeitung, 1925, 19, No. 61, 429-430). 

• L8,J„ 1933, 434-435. 
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molasses while containiDg its original water, and also after drying at 120® C., with 
the following results showing the amounts necessary to produce the same decolor¬ 
izing effect under equal conditions:— 

Temperature of With Original After Drying 

Carbonization Water Content at 130*C. 

TOOT. . 62 mgrms. . 116 mgrms. 

800®C. 60 „ 77 „ 


So that the carbon produced at the higher temperature suffered a much 
smaller loss of activity than that prepared at the lower one. 

A very peculiar phenomenon is the transitory loss of activity which carbons 
suffer under conditions of partial drying. This occurs when a zinc chloride 
carbon containing its original water is submitted to partial drying in an oven at 
120®0. when contained in a weighing-bottle having a constricted neck, the 
decolorizing power of the partially dried material being determined against 


diluted molasses 


Water Content of 
the Carbon, 
per cent 
80-4 
64-5 
34 0 
17-3 
8*0 
2*8 


Amounts of Caibou 
for same Ihicct, 
mgrms 
80 
110 
140 
125 

no 

90 

80 


This table shows that the decolorizing efficiency of the dry substance with 
gradual drying under the conditions stated reaches a minimum at about 40 per 
cent, of water, again increasing on further desiccation. 

But this phenomenon by no means occurs under all conditions. It depends 
essentially on the way in which the carbon is dried If two portions of the caibou 
are dried, one in a narrow-necked weighing-bottle at 120®C. in an oven, and the 
second by allowing it to remain between filter-paper at ordinary room tempera¬ 
ture, then in the first case the minimum activity is reached as described, whereas 
in the second the activity passes from the same initial to the same final position, 
but without traversing a minimum. In the following table aie stated the 
amounts of carbon (dry substance] required for the same considerable decoloriza- 
tion of the molasses solution at different degrees of drying for a carbon containing 
original water:— 

Dried in Oven at 120®C Dried in the Air. 


Water, 

Caibou required. 

Water, 

Carbon required 

per cent 

mgrms 

per cent 

mgrms. 

79 

81 

79 

81 

— 

.... — 

76-5 

81 

66‘5 

127 

68 

83 

24-5 

123 

44*6 

87 

4-5 

93 

26*3 

88 

1-5 

84 

24 0 

89 

— 

88 

— 

88 


Further experiments have shown that reaching an activity minimum (as 
above described) is a comparatively rare phenomenon, which is exhibited only 
under the conditions stated, and which fails with other methods of drying, if not 
entirely, at least to a considerable extent. So far as it is possible to understand 
it at present, its cause lies in the temporary aggregation of the carbon, so that 
part of the capillaries is less easily penetrable. 


369 

















JultJ 


The International Sugar Journal. 


[1926. 


It is therefore concluded that since the decolorizing effect of the dry substance 
of a carbon containing water in many cases depends on the water content, there¬ 
fore it is not permissible to dry the carbon before testing its efficiency, the water 
content being determined on a separate portion to that used for the test just 
mentioned. 

Cane Sugar Crop Seasons and Production. 

B7 F. H. parr. 

It is not only of interest, but also of considerable importance to the design¬ 
ing engineer to have a reasonable knowledge of the relative importance of the 
various countries of the world as regards cane sugar production; also of the 
months when crushing commences, and of the duration of the campaigns, for 
when sending out new machinery to cane sugar countries eaily delivery so as to 
allow time for erection before the commencement of the grinding season is always 
of importance. Many engineers have a few rough notes on these points, but 
often they are far from being complete studies of the latest data. 

Cuba is well known to be a very important island as regards cane sugar pro¬ 
duction, but it is by no means always fully appreciated that Cuba provides just 
over one-third of the total cane sugar of the whole world: this, however, is the 
fiict, and, since practically all the sugar made in Cuba is exported, it is the 
reason why the Cuban crop exercises such a predominating influence on the 
world*8 sugar market. 

British India occupies second position in the list of production, and furnishes 
well over one-sixth of the total, but as nearly all of it is made as gur^ and all of 
it is consumed locally, its impoitance is seldom understood. 

The third, and last, of the really impoitant cane sugar countries is Java, 
which produces more than one-eighth of the total, most of which is exported. 

It is worth noting that Cuba makes nothing but raw sugar for the refineries; 
British India makes gnr (the crystal sugar produced is less than 2 per cent, of the 
total); and Java makes mostly ** plantation whites.” These three countries 
together provide practically two-thirds (65 per cent.) of the cane sugar of the world. 

No other single country produces so much as 6 per cent, of the total; Natal 
and Demerara produce less than 1 per cent. each, and such places as Be union, 
Jamaica, etc., do not produce even one-third of 1 per cent. each. 

Taking the latest figures issued by Messrs. Willett & Ghat, > it is useful 
to re-arrange the countries in the older of production, and also to tabulate the 
relative percentages, as shown on page 372. 

The 21 countries from Louisiana onwards, each producing less than 100,000 
tons per year, account for only about 4} per cent. (4*58) of the total, and a single 
(and comparatively small) factory in Cuba will turn out much more than the totality 
of the factories in a place like Jamaica. It is worth noting that 45 per cent, of 
the total cane sugar production of the world is at present more or less under 
the control of the United States of America. 

At the present time, of the total sugar production of the world, 64 per cent, 
is cane, and 36 per cent, beet; and of the beet sugar, 87*7 per cent, is European, 
1 i *9 per cent. U.S.A., and 0*4 per cent. Canadian. 

Then considering the distribution of the cane sugar crop throughout the year, 
it is generally known that production goes on all the year round, in one country 
or another, but it is not always appreciated that 76 per cent, of the total is produced 
daring the six months December-June, and only 25 per cent, during the other 
half-/ear. «. 
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The diagram on page 371 shows the percentage production of cane sugar 
during each month of the year, and also indicates the crop seasons of the various 
countries. The monthly production for each country has been calculated by 
dividing the total tonnage by the number of months, and this, although not 
strictly accurate, is quite near enough for all ordinary purposes, whilst exact 
details for each separate month are not available. 



COUNTBT 

Tons. Feb cent 


COUNTBY. 

Tons 

Per cent. 

1. 

Cuba.. .. 

4,926,000 .. 

33-87 

20. 

Sundry Central 



2. 

British India 

2,637,000 .. 

17 46 


America .. 

66,000 

.. 0-46 

3. 

Java .... 

1,977,490 .. 

13-60 

21. 

Mozambique .. 

66,000 

.. 0-38 

4. 

Hawaiian 



22. 

Barbados . .. 

63,000 

.. 0-36 

\ 

Islands.. 

690,000 .. 

4'06 

23. 

Trinidad 

60,000 

. 0*34 

6. 

Brazil .... 

600,000 .. 

3*44 

24. 

Reunion .... 

43,600 

.. 0 30 

6. 

Porto Rico.. 

464,000 .. 

3-19 

26. 

Jamaica .. 

42^600 

.. 0-29 

7. 

Philippine 



26. 

Guadeloupe .. 

34,000 

.. 0-23 


Islands.. 

462,000 .. 

3-18 

27. 

Guatemala.... 

24,000 

.. 0*17 

8. 

Formosa and 



28. 

Martinique .. 

23,000 

.. 0*16 


Japan .. 

460,000 .. 

3-17 

29. 

Venezuela ... 

19,000 

.. 0-13 

9. 

Australia .. 

436,680 .. 

3 00 

30. 

Ecuador .. .. 

18,700 

.. 0-13 

10. 

Peru .... 

300,000 .. 

2 OC 

31. 

St. Kitts . .. 

16,000 

.. 0 11 

11. 

Argentina.. 

240,000 .. 

1-66 

32. 

Antigua .. .. 

14,601/ 

.. 0-10 

12. 

San Domingo 

240,000 .. 

1-66 

33. 

Spain. 

10,629 

.. 0-07 

13. 

Mauritius.. 

221,000 .. 

1 62 

34. 

Sunnam.. 

10,200 

.. 0 07 

14. 

Mexico .... 

166,000 .. 

1-14 

36. 

Sundry British 



16. 

Natal.. .. 

144,196 .. 

0-99 


West Indies 

9,000 

.. 0-06 

16. Egypt .... 

110,000 . 

0-76 

36. 

Virginia Islands 

7,200 

.. 0 06 

17. 

Demerara.. 

100,000 .. 

0*69 

37. 

Haiti 

7,000 

.. 0*05 

18. 

Louisiana.. 

93,963 .. 

0-66 

38. 

Texas. 

460 

.. 000 

19. 

Fiji Islands 

70,000 .. 

0-48 i 






For the crop 

seasons, as indicated on the 

figure, the countries involved aie 


as follows 


1. Dec.-May.. British India. 

2. Dec.-June.. Cuba, Spain, Haiti, Mexico. 

: Porto Hioo, Virgin Islands, Trinidad, Barbados, 

3. Jan.-June.. J Jamaica, sundry B.W.I., San Domingo, Guatemala, 


1 

^ sundry Central America, Egypt. 

4. Jan.-July., 

Martinique, Guadeloupe. 

6. Jan.-Dee... 

Peru. 

6. Feb -July.. 

Antigua. 

7. Feb.-Aug... 

St. Kitts.- 

8. May-June.. 

Demerara (see No. 13). 

9. May-Oct... 

Natal, Mozambique. 

10. May-Nov... 

Argentina, Java. 

11. June-Nov... 

Australia, Fiji Islands. 

12. Aug.-Jan... 

Mauritius, Reunion. 

13. Oct.-Dec... 

Demerara (see No. 8). 

l4. Oct.-Jan. , 

Louisiana, Texas, Surinam. 

i;. Oct.-Feb.... 

Ecuador, Brazil. 

It Oct.*Jane.. 

Venezuela. 

1^7 Nov.-June.. 

Formosa and Japan, Philippine Islands. 

18.^ Nov.-July.. 

Hawaiian Islands. 


Demerara, it will be noted, has the interesting peculiarity of having two 
crops, though both are quite short. 
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The 1924 Java Sugar Crop. 

By B. 1 . PRINSBN OBEBLIOS 


During 1924» 179 sugar factories (the same as iu 1923) were active in Java. 
Eedoengbaiiteng ground for the first time, and Ponggok was at work agaiu, while 
Banjoepoetih and Tirto were shut down. 

The sugar estates planted and haiwested an area of 172,311 hectares (or 
424,945 acres) against 162,481 hectares (or 401,485 acres) in 1923. The total 
amount of cane harvested was 18,029,702 tous^ or 42*36 tons to the acre. The 
total sugar crop amounted to 1,966,237 tons or 10,326 lbs. to the acre. 

The figures for the different residencies and the totals and averages in tons, 
pounds, acres, etc., as given below, are calculated after the data published by 
Mr. J. VAN Harbeveld in the Archie/ voor de Java SuikerindmtrieJ 

The 1924 season proved a very good one, surpassing that of 1917 ; it had 
a production of sugar to the acre of 10,326lbs., as compared with 10,117 lbs. in 
1917. The total outturn exceeded to a considerable extent the first estimates, as 
can be seen iu the following figures supplied by the United Java Sugar Producers. 
These estimates, expressed in piculs of 136*16 lbs., were as follows at the dates 


indicated 

Estimate Estimate 

Date Piculs Date. Piculs. 

SlstMay . 26,906,000 30th September .. .. 28,910,000 

30th June. 27,202,000 31st October . 28,989,000 

SlstJuly . 27,956,000 Final result. 29,004,000 

31st August . 28,657,000 


The average tonnage of cane amounted to 42*36 tons to the acre, which 
approaches that of the year 1917 when a record production of 43*09 tons to the 
acre was achieved. In 1924 the residency of Kedoe reported the largest figure, 
followed by Banjoemas, while Cheribon was lowest in this respect with only 
39*83 tons of cane to the acre. 

The sugar content of the cane was good, allowing an average sugar extraction 
of 10*88 per cent. The highest extraction was attained in the residency of 
Djocdjakarta with 11*93 and the lowest iu that of Banjoemas with 10*18 per cent. 

The highest average yield of sugar to the acre is reported from the residency 
of Djocdjakarta with 11,249 lbs. and the lowest from Semaraug with 9627 lbs. 

The maximum figure for one single factory was witnessed in the residency 
of Soerabaja, where Ketegan estate scored the highest output of sugar to the acre 
with 16,097 lbs. 

In studying the list of cane varieties planted, it will be seen that there is 
again a decrease in the use of the older sorts, B 247 and POJ 100, while the 
newer kinds, EK 28 and DI52, are steadily increasing. The distribution of the 
other sorts among the plantations remains comparatively unchanged. 

The total sugar crop amounted to 1,966,237 tons, of which 1,924,942 tons 
were first sugars and the balance consisted of after-products, calculated back to 
the equivalent of first runnings at the ratio of 4 : 3. The figure in the second 
column of Table III refers, however, to the real weight. Besides the sugar a 
quantity of 82,504 tons of solidified molasses was manufactured and exported. 

We also give here the data relating to the total sales of Java sugar and the 
portion sold by the United Java Sugar Producers, which body, according to these 
figures, disposed of 89*1 per cent, of the total Java crop of the year 1924. 

^ Tons of 3940 lbs 

* Mededeelingen van het Proefstation voor de Java Suckerindustrie, 1925, No 3. 
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Assobtmbkt. 

Superior “head’* sugar . 

Superior soft sugar .. . 

Channel assortment, 98 pol. 

Raw sugar, 96*5 pol. 

Molasses sugar. 

Sack sugar. 

Total sales .. •• . 


Total Sales 
P iouls. 

Sales by U J.S.F. 
Piculs. 

17,512,128 

.. . 16,400,342 

318,914 

289,008 

8,309,250 

.... 7,165,216 

5,426,539 

... 4,742,832 

825,839 

395,550 

61,797 

9,564 

32,554,497 

29,002,502 


All these figures represent piculs of 61*76 kg. or 136*16 lbs. 

\ The United Jara Sugar Producers began their sales of the 1924 crop in 
March, 1923, at the price of 15 guilders per picul for the whites and 14 for the 
raws, and ended in October, 1924, at the price of 13 guilders for the raws, with 
top prices in May, 1923, of 16*50 guilders per picul for the whites and 15*50 
guilders for the raws. The total crop was disposed of at an average price of 
15*07 guilders per picul of whites, 13*75 for the picul of refining crystals, basis 
98® polarization and 13*51 for the sugar basis 96*5® polarization. 


The consumption in the territory of the Dutch East Indies may be put at 
150,000 tons or 2,400,000 piculs, while the balance is disposable for export. 


The destination of the exportation from the 1924 sugar crop has been the 
following in tons of 2240 lbs.; and we give the corresponding figures for a few 
previous years as a comparison. The stocks of sugar still existing at the begin¬ 
ning of the 1924 grinding season are estimated at about 22,300 tons, and on 
April 30th, 1925, there were none left. 


I —Cane Crop. 


Residencies 

Number Land under Cane, 

of 

Factones 

Cane Harvested 

Tons 

Kilograms 

and 

Totals 

in Hectares 

Operation 

Acres 

Tons 

per 

acre 

per 

Hectare 

Cheribon . 

. . 12 .. 10,633 

.. 26,222 

.. 1,046,695 

.. 39 83 .. 

100,003 

Pekalongan . . 

. 17 ... 17,224 

.. 42,476 

... 1,807,468 . 

..42 81 . 

107,488 

Banjoemas 

0 .. 6,619 

., 13,858 

643,037 

..46 31 

116,279 

Kedoe . 

2 .. 4,142 

.. 10,214 

492,140 . 

.48.08 . 

120,717 

DjokdJakarta. . 

... 17 ... 16,381 

.. 40,398 

.. 1,705,837 

..42.12 . 

105,747 

Soerakarta 

... 16 ... 16,412 

.. 40,474 

. . 1,627,405 

.40 11 . 

100,699 

Semarang 

.. 11 . . 10,393 

.. 26,630 

. 1,083,432 . 

..42 19 .. 

105,921 

Madioen . 

6 ... 7,412 

.. 18,278 

778,901 . 

.42.53 .. 

106,792 

Kediri . 

... 21 ... 23,609 

.. 67.977 

. 2,540,087 . 

..43 61 .. 

109,751 

Soerabaja 

... 36 ... 28.040 

.. 69,153 

. . 2,993,495 . 

..43.19 .. 

108,445 

Pasoeroean ... 

... 27 .. 25,874 

. 63,810 

... 2,599,277 . 

..40.66 .. 

102,092 

Besoeki. 

9 ... 6,672 

.. 16,455 

711,943 . 

..43.16 .. 

108,358 

Total 1924 ... 

... 179 ...172,811 . 

..424,946 

.. 18,029,702 . 

..42.86 .. 

106,857 

„ 1923 ... 

... 179 ...162,481 , 

..401,486 

.. 16,078,061 . 

..40 04 .. 

99,986 

„ 1922 ... 

... 182 ... 160,908 . 

.. 397,443 

.. 16,769,106 . 

..42.05 .. 

106,816 

„ 1921 ... 

... 183 ... 159,474 . 

.. 394,060 

.. 14,939,679 . 

..37,89 .. 

96,126 

„ 1920 ... 

... 183 ... 166,069 , 

.. 386,647 

.. 14,398,238 . 

..37.34 .. 

93,732 

„ 1919 ... 

... 179 ... 137,656 . 

..340,138 

.. 13,076,128 . 

..38.10 .. 

96,517 

„ 1918 ... 

... 186 ... 163,071 , 

.. 402,943 

.. 16,637,342 . 

..38.44 .. 

97,387 

„ 1917 ... 

... 186 ... 160,439 . 

.. 396,440 

.. 17,079,303 . 

..43.09 .. 

108,179 

1916 ... 

... 186 ... 166,166 . 

. 386,290 

.. 16,878,300 . 

..41.11 .. 

103,218 

,, 1916 ... 

... 186 ...161,166 . 

.. 373,600 

.. 14,189,000 . 

..37.97 .. 

96,386 

„ 1914 ... 

4 

... 186 ... 147,466 . 

.. 366,000 

.. 14,901,000 . 

* - 

..40.87 ... 

102,000 
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The 1934 Java Sugar Crop. 


Residencies 

II —Sugar Extracted. 

Kilograms Lb<. 

Yearly maximum 
output of any 
single factory. 

and 

per 

per 

On 100 

Kilograms 

Lbs. per 

Averages 

hectare. 

arre 

Cane 

per hectare. 

acre 

Cheribon . 

. . 10,972 . 

. 9,782 . 

. 10 97 

... 14,144 . 

.. 12,616 

Pekalongan 

. . . 11,756 

10,480 

. 10.93 

. . 14,621 . 

.. 13,447 

Banjoemas .. . 

. 11,843 

. 10,559 

10 18 

14,102 

.. 12,578 

Kedoe . 

. 12,452 

. 11,101 

. 10 31 

12,794 

. 11,413 

Djokdjakarta ... . 

. 12,627 

11,249 

. 11 93 

16,014 

.. 14,287 

Soerakarta ... . 

. . . 11,582 . 

10,326 

11.50 

. 15,187 

.. 13,548 

Semarang . . 

. . . 10,798 

9,627 

.. 10 19 

. 13,185 

. 11,762 

Madioen . . . 

. 11,756 

10,480 

11 00 

. 13.055 

. 11,646 

Kedin . 

.. . . 11,843 

10,559 

10 79 

. 14,186 

.. 12,656 

Soerabaja . 

. . . 11,669 . 

10,404 

. 10 75 

. . 18,015 . 

. 16,097 

Pasoerocan... . 

. 11,059 

. 9,860 

. 10 83 

15,753 

. 14,054 

Besoeki 

. 11,059 

9,860 

10.20 

. 13,751 . 

. 12,266 

Average, 1924 ... . 

. 11,582 

. 10,326 . 

. 10.88 

18,015 

. 16,097 

1923 . . 

.. . 10,965 

9,784 

. 10 97 

. 16,362 . 

. 14,480 

1922 . . 

. . 11,226 

9,950 

. 10 61 

16,362 

.. 14,480 

„ 1921 ... . 

. . . 10,517 

9,321 

. 1104 

17,911 

. 15,875 

1920 .. . 

9,892 

. 8,826 

10 55 

15,178 . 

. 13,540 

1919 ... . 

. .. 9,706 

8,657 

. 10 06 

. 14.639 

. 12,957 

„ 1918 . 

.. .. 10,904 

. 9,723 

. 11 19 

15.996 

. 14,265 

1917 . 

11,382 

. 10,117 

. 10 50 

16,415 

.. 14,696 

„ 1916 ... 

. . . 10.355 

9,238 

10 03 

. 15,300 . 

. 13,650 

1915 . . . 

. 8,729 

7,788 

. 9 15 

... 12,941 

. 11,546 

1914 . . 

. . 9,526 . 

. 8,495 

. 9 28 

14,125 

. 12.602 



III.—Sugar Production in Tons 



Residencies 




Total 


and 

First 


After 

Production • 

Sohdified 

lotals 

Sugars 


Products 

After products 
as I 3 

Molasbes 

Cheribon . 

.. 113,929 


1,501 

115,054 

2,204 

Pekalongan 

195.388 


5,283 

199,372 . 

15,409 

Banjoemas 

65,411 


135 

65,513 

824 

Kedoe . . 

50,598 

, 

218 

50,759 

5,932 

Djokdjakarta 

. 202.184 


1,858 

203,576 . 

— 

Soerakarta 

. . 185,566 


1,104 

186.394 . 

— 

Semarang ... 

107,871 


2.820 

110,446 

4,193 

Madioen 

84.661 


1,273 

85.615 

3,255 

Kediri 

. 265,597 


10,612 

273.556 

17,684 

Soerabaja 

. . . . 317,064 


6,789 

322.155 

21,524 

Pasoerocan. 

.. 265,931 


20,113 

281,015 . 

10,187 

Besoeki 

. .. 70,742 


2,721 

72,782 . . 

1,292 


Total, 1924 

. 1,924,942 

,. 1923 . . . 

. 1,740,895 

.. 1922 . . . 

. 1,749.640 

„ 1921 ... . 

. 1,632,067 

.. 1920 ... . 

. 1,497,244 

„ 1919 ... . 

. 1,297,320 

.. 1918 ... . 

.1.714,833 

1917 ... . 

. 1.779.654 

„ 1916 ... . 

. 1,679,670 

1915 ... . 

. 1,273,190 

„ 19U ... . 

. 1,306.246 


54,427 . 

.. 1,966,237 

. . 82,504 

31,655 

. 1,764.636 

... 103,842 

39,609 

. 1,779,557 

... 62,125 

34,620 

. 1,658,032 

... 74,892 

30,060 

.. 1,519,662 

... 164,459 

23,977 

. 1,315,168 

... 96,303 

101,922 

.. 1.750,197 

... 18.511 

22.682 

.. 1,793,415 

... 49,870 

32,300 

.. 1,604,164 

... 85,749 

35,312 . 

.. 1,298,307 

... 127,643 

100,061 > . 

.. 1,382,826 

... 94,765 
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IV.—Subdivision of thb Crops in Percentages according to Assortments. 


Reudencieft and 
Averages. 

Cheribon ... 


White 

Plantation 

Sugar. 

First Second 

running. running. 

.. . . 62.7 ... 2.0 

Channel 
Assortment 
Refimng 
Crystals, 
98® pol. 

... 15.6 . 

Refining 
Crystals, 
98.8® pol 

.. 18.6 ... 

After- 

products. 

1.2 . 

Total. 

. 100 

Pekalongan 


. 66.8 ... 

3.8 

... 16.0 . 

.. 12.2 ... 

2.2 .. 

. 100 

Banjoemas 


. — ... 

— 

... 56.8 . 

.. 42.9 ... 

0.3 .. 

. 100 

Kedoe 

... 

. — . . 

— 

... 70.1 . 

. 29.6 ... 

0.4 .. 

. 100 

Djokdjakarta 


. 72.7 . . 

2.0 

... 14.5 . 

. 10.0 ... 

0.8 .. 

. 100 

Vsoeral^rta 


. 89 1 ... 

— 

... 10.3 . 

. — ... 

06 .. 

, 100 

Semarang ... 


. 41.2 ... 

1.6 

. . 36.2 . 

. 19.6 ... 

2.6 .. 

. 100 

Madioen ... 


. 84.1 ... 

— 

, . 14.0 . 

— ... 

1.9 .. 

. 100 

Kediri 


. 63 8 ... 

— 

. . 21.3 .. 

. 11.9 ... 

3.0 .. 

100 

Soerabaja ... 


. 60.5 ... 

1.0 

... 23.2 . 

. 13.4 ... 

1.9 .. 

. 100 

Pasoeroean... 


. 23 3 ... 

— 

... 42.2 .. 

. 29.0 ... 

6.6 . 

100 

Besoeki 


. — ... 

— 

... 40.7 .. 

. 56.4 . . 

2.9 . 

100 

Average, 1924 


. 54.46 ... 

0.99 

... 25.69 .. 

. 16.78 ... 

2.09 .. 

. 100 

M 1923 


. 53.11 ... 

1.06 

... 28 91 .. 

. 16.20 ... 

1.72 .. 

. 100 

1922 


. 52.86 ... 

1.53 

... 27.45 .. 

. 16.46 ... 

1.71 ... 

. 100 

» 1921 


. 63.42 ... 

0.12 

... 28,05 .. 

. 15 33 ... 

3.08 ... 

. 100 

„ 1920 


. 51.71 ... 

0.83 

... 30.41 .. 

. 16.08 ... 

1.97 ... 

, 100 

M 1919 

... 

. 49.7 ... 

2.1 

... 23.1 . 

. 23.3 ... 

1.8 ... 

100 

n 1918 

.. • 

. 45 9 ... 

3.2 

... 27.0 .. 

. 21.0 ... 

2.9 ... 

100 

1917 

• • • 

. 60 3 ... 

1.9 . 

... 40.6 . 

. 62 ... 

1 0 . 

100 

„ 1916 

... 

. 48.1 ... 

2.9 , 

... 37.3 .. 

. 9.7 ... 

29 . 

100 

„ 1915 


. 43.8 ... 

42 

... 34.9 .. 

. 14 1 

3.0 

100 

« 1914 

* * 

. 40.3 ... 

40 , 

... 32 3 .. 

. 15.7 . . 

7.7 ... 

100 

V.— Percentage Composition op 

THE Cane 

Plantings 

OF— 



Varieiy 

1914 

1915 

1910 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

B. 247 ... 

68 

... 57 

54 

. 48 

. 41 

. 29 

.. 26 . 

20J 

17i 

. 15J. 

12i 

P.O.J. 100 

29 

... 30 

30 

. 31 

28 

. 16 

.. 10 . 

H 

4 

• 2i. 

H 

Chenbon... 

6 

... 6 

6 

4 

3 

1 

.. 1 > 

i 

— 

. - . 

— 

P.O.J. 213 

1 

... 1 

1 

1 

1 

— 

.. — . 

i 

— 

. - . 

— 

E.K.2 ... 

1 

... 1 

2 

4 

4 

6 

.. 6 . 



. 6 . 

0i 

E.K. 28 ... 

— 

... — 

— 

2 

6 

23 

.. 32 . 

39 

39 

. 40 

43J 

F.90 ... 

— 

... — 

1 

2 

4 

4 

.. 3 . 

3 

H 

3 . 

3 

D.I. 62 ... 

— 

... — 


1 

4 

13 

.. 14 . 

15 

18J 

. 21i. 

22i 

Tjep 24 ... 

— 

... — 

— 

-r 

2 

1 

.. 1 . 

1 

— 

. — . 

— 

S.W. 3 ... 

— 

... — 

— 

— 

1 

1 

.. 2 .. 

2 

2i 

. 2i. 

3 

P.O.J. 2714 

— 

... — 

— 

— 

— , 

— 

.. — ., 

— 

2 

. 2i. 

H 

P.O.J. 2726 

— 

... — 

— 

— 

— , 

— 

.. — .. 

— 

H 

. 1 . 

i 

Various ... 

5 

... 6 

7 

7 

6 , 

6 

.. 6 ., 


Si 

. 4i.. 

5 

Total ...100 

...100 

100 

100 

,.100 , 

!i 

..100 .. 

.100 

100 . 

.100 .. 

100 
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Exportation of Java Sugar. 


Dk<»tinatxon 

1919/20 

1920/21 

1 921/2J 

1922/23 

192 i/24 

1924/2> 

Netherlands . 

21,283 

9,804 

10,222 

32,528 

7,473 

18,419 

Belgium . 

— 

7,396 

— 

2,702 

5,694 

12,437 

United Kingdom 

119,628 

60,642 

9,124 

102,069 

231,338 

79,212 

France . 

41,636 

10,013 

10.124 

83,967 

83,768 

99,757 

Germany. 

— 

— 

104 

13,023 

61 

2,561 

Russia and Finland 

1,414 

10,922 

4,000 

11,261 

— 

33,384 

Denmark . 

2,370 

— 

681 

26 

— 

— 

Sweden . . 

14,622 

27,807 

— 

— 

6,007 

10 

Norway 

60,162 

31,008 

— 

2,322 

851 

2.437 

Italy . . .. 

46,966 

18,166 

33,502 

8,866 

6,639 

4,323 

Portugal .. 

— 

1,000 

— 

— 

— 

2,202 

Spam ... 

6,919 

3,004 

— 

— 

— 

— 

Greece.. . . 

8,239 

6,907 

6,875 

9,610 

16,949 

15,631 

Rumania ... 

3,921 

3,070 

3,756 

— 

— 

— 

Scrv la 

— 

— 

951 

2,256 

— 

— 

Turkey . . 

23,231 

2,174 

9,049 

11,664 

2,582 

1,247 

Port Said, etc , f 0 

67,124 

365,473 

61,454 

159,043 

151,298 

134.754 

Smyrna 

— 

— 

— 

5,498 

— 

892 

United States 

— 

237,162 

300 

— 

23,457 

726 

Vancouver . . 

2,953 

— 

5,020 

7,000 

12,319 

21,925 

Arabia 

— 

— 

— 

— 

50 

863 

British India 

336,000 

212,562 

625,909 

440,538 

413,784 

536,614 

Aden. 

— 

— 

— 

— 

981 

2,702 

Penang 

— 

— 

— 

— 

11,548 

16,729 

Singapore .. 

64,568 

41,450 

70,041 

60,780 

55,496 

73,594 

Saigon. . 

— 

— 

— 

— 

4,005 

— 

Siam .. 

3,428 

2,358 

3,565 

17,650 

11,484 

19,075 

Dairen 

— 

— 

— 

— 

3,981 

13,893 

China . .. 

3,525 

3,765 

32,638 

30,751 

19,141 

79,032 

Hong Kong 

184,422 

171.398 

319,126 

258,513 

245,279 

303,489 

Japan and Formosa .. 

272,187 

94,473 

353,787 

279,883 

280,302 

329.173 

Australia ... 

82,718 

63,362 

5.447 

4,435 

263 

3,186 

New Zealand . . 

— 

— 

— 

— 

17,741 

6 972 

Other Countnes 

3,152 

644 

20 

2,802 

2,255 

— 


Total. 1,359,348 1,373,660 1.664,695 1,647,176 1,614,746 1,815,239 


The Farrel Foundry & Machine Company, of Ansonia, IT.8.A., recently announced 
that they had concluded arrangements with Enrique Abarea & U. Casal, of San Juan, 
Porto Rico, whereby the latter firm will represent them in the territory comprising Porto 
Rico, Santo Domingo, and St Croix, Virgin Islands. This step has been taken m order 
to give closer co-operation and a hettei service to present and prospective users of Farrel 
equipment, and to facilitate dealings between these customers and the home office of the 
Farrel Foundry & Machine Company. 


The engineering industry in Great Britain is as a whole in a depressingly quiet con¬ 
dition, but some sections are in a more fortunate position than others, the sugar machinery 
trade being a case in |)Oint. Not only are several firms well occupied with equipment for 
new beet sugar factories, but orders for cane sugar machinery for overseas destinations are 
by no means scarce. Blair, Campbell & McLean, Ltd. (of Glasgow), for instance, have 
in hand an 11-roller, a 5-roUer and a 3-roller milling plant, a number of crushers, a triple 
with vessels lift, in diam., several vacuum pans, centrifugals, dryers, and a battery of 
crystallisers. 

Mr. G. S. W. Marlow, Assistant Secretary of the Institute of Chemistry, London, and 
a Barrister-at-Law, has compiled a most useful pamphlet entitled ** Notes on Contracts of 
Service,’* > which is supplementary to Mr Macgillivray’s recent lecture on ** Some Aspects 
of the Law of England as affecting Chemists.” Before signing their agreements, most 
chemists would do well to be famiUar with the points made clear in these ** Notes,” in 
particular with points such as: Essential of a Contract; Particulars to be stated; 
l^operty in Improvements or Inventions; Termination^of Breach of Contract; and 
Remedy for Breach of Contract. 


^ Published by the Institute of Chemistry of Great Britain and Ireland, 30, Russell 
Square, London, W.C. l, addressing communications to the Registrar. 
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Cane Loaders.^ 

By B. W. MAOKIE. 

The most practical device used in loading caue into cars in the field has 
proved to be a full revolving crane, or derrick, mounted on a tractor base of the 
crawler or continuous tread type. The cane is bundled or piled on to a pair of 
single slings lying on the field, and the bundles lifted by the crane, swung around 
to the car and dropped. The slings are removed after being unhooked, and pulled 
free from the bundle by means of the crane. 

The machine itself consists essentially of a tractor or crawler base, on which 
are grouped the travelling and steering mechanisms conti oiled by the operator 
from the operating platform on the rotating base. The rotating base, mounted on 
the tractor base, contains the power plant, hoisting and swinging mechanisms, 
the control levers, and a boom approximately 40 ft. long, capable of being raised 
or lowered as desired. 

In getting over the fields it is important that the machine has sufficient 
effective length and breadth supporting it, so that it will be stable. 10 ft. X 10 ft. 
seems to be about the accepted size. Taking this as a basis from which to build a 
strong and rugged machine, it is found that the total weight will be somewheie 
between 20 and 25 tons. To move this weight over the field with as little damage 
as possible, the crawler type tread must have sufficient supporting surface to 
distribute the total weight over a large area. The bearing pressure on the ground 
should not exceed 10 lbs. to the sq. in. 

Cane loaders of this type are not limited to just this one class of work, as 
they may be used for operating a clamshell bucket, dragline scraper bucket, hook 
block, pile driver hammer, electric lift magnet, etc. Nearly every type made may 
be converted into a power shovel, by taking off the crane boom and substituting a 
boom having the proper equipment for this work. Tlie machine can then be used 
for the same work where a steam shovel would be employed. 

Essential Machine Parts. 

Power Plant —The power plant of a cane loading crane usually consists of a 
heavy duty tractor type gasoline engine having four cylinders. It should develop 
sufficient power at a normal speed to drive the machine anywhere it would be 
expected to work. All its parts must be built rugged and strong, with special 
reference to accessibility and perfect lubrication. It is important that an air 
cleaner be installed ahead of the carburetter to insure against grit and dirt entering 
the engine. A clutch should be installed between the engine and operating 
mechanism so that all gears and shafts may be stopped with the engine still 
running. The power plant should be mounted on the main frame in such a 
manner that all strains are not directly transmitted to the engine base. The drive 
to the reduction gears should be as flexible as possible. An efficient cooling 
system is imperative. 

Drive from 'power plant —Because of the fact that a gasoline engine develops 
its power at a relatively high speed, a means of reducing this speed to that 
required for hoisting, swinging, and travelling, must be employed. This reduction 
is accomplished usually by gears. Special attention should be paid to securing a 
drive which will give perfect service in operation. 

Rotating mechaniem *—^The rotating frame is swung to right or left by a pinion 
engaging in a ring gear fastened to the travel base. The rotating pinion, 
through a serieeof reductions, receives its power from a reversing shaft driven 

^iPresented at the Third Annual Meeting of Assoclatipn of Hawaiian Sugar Technol¬ 
ogists, Honolulu, October a7th, i924. 
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Cane Loaders. 


from the reduciug gears. Where only one reversing shaft is employed, a jaw 
clutch is mounted on the rotating shaft so that it may be disengaged, and the 
reversing shaft used for travelling. There is no necessity in this work to perform 
swinging and travelling simultaneously, so the use of two separate sets of re¬ 
versing clutches is done away with. One set, through selective jaw clutches, 
enables the operator to handle the machine under all operating requirements. 
Simplicity of design and accessibility for repairs are important. 

Houting mechaniam ,—The hoisting mechanism consists of drums independ¬ 
ently driven by friction clutches, loosely mounted on shafting driven from the 
reduction gears. Where both drums are mounted on one shaft, the design is 
simplified by the elimination of a shaft, bearings and a gear, and makes other 
assemblies easier to get at. It is necessary to see that the drums be of sufficient 
size to properly coil the 200 ft. of 1J in. cable, commonly used for hoisting. 

The 'propelling mechanism .—This drive is taxed with the hardest service at 
all times. It must be rugged and contain the least number of pinions, gears, and 
shafts possible. It must be constructed so that repairs in the field can be readily 
made. The drive is taken from the reversing clutches, through several gear 
reductions and the centre pin of the machine, to the travel base, and finally to the 
crawler treads themselves. The final drive to the treads is either through geais or 
a roller chain. The chain drive is the most fiexible and easiest to repair, and in 
addition gives adjustment of the tread belt at either end of the travel base. 

Rotating base .—^The main rotating member is called upon to withstand severe 
shocks due to travelling over uneven footing, ditches, etc., and is preferably 
made of a solid annealed steel casting, from which the supports for the main 
machinery are built up. 

Travel base .—The travel base, which must be built very rugged and strong, 
consists of a heavy main casting, preferably steel, the supporting axles or beams 
for the crawler treads and the ring gear securely attached to the casting. Avoid 
any machines that have built-up structuial bases for the main parts of either the 
rotating or travelling bases. 

Centre pin .—The travel base and rotating base are tied together by means of 
a hollow steel gudgeon or centre pin, which must be of the best material obtain¬ 
able and heavy enough to afford a good margin of safety. There must be 
provided a convenient means for taking up wear at this point of the machine. 

Treads .—There are many types of crawler mechaniems, but the ones that 
most closely follow approved tractor ideas will be found to be most satisfactory. 

Oeneral .—It is, of course, highly important that workmanship and careful 
design enter into a machine of this nature, to insure the greatest degree of service. 
Interchangeability of parts is also an important feature. Levers and controls 
must be placed so that all operations can be conveniently performed by the operator 
from his platform. Proper lubrication of all bearings is essential to insure long 
life and continued service. The use of friotionless bearings on high speed shafts 
and gears is to be recommended. Placing the operator so that he commands an 
unobstructed view on all sides and providing controls that will operate with the 
least physical effort, will make it possible to perform the greatest amount of work. 
Adjustments must be provided at all points in the controls to compensate for wear. 

Cank Field Conditions from the Standpoint of Machines. 

Travelling ,—Cane loaders in the field are subject to the hardest kind of 
service, in that they are moving from car to oar a great percentage of the time, 
under unfavourable ground conditions. Furrows, irrigation ditches, and water 
course ditches, encountered at all times, necessitate a strongly built foundation, 


879 



July] The International Sugar Journal. [1925. 

and only the best construction will endure. It is important that the machines go 
oyer the fields with as little disturbance as possible, and with dispatch. Quite 
frequently the machines are called upon to work on a grade, and some form of 
brake on the travel mechanisms is required, or they must be blocked to prevent 
rolling down grade. 

The longer the effective sudace of the crawler mechanism on the ground, the 
more stable will the machine be. A short crawler tread will, in effect, give a 
rocking-horse motion to the machine when travelling across the field. As the 
field furrows are 5 ft. or more centre to centre, it will be seen that about 10 ft. of 
tread length is desirable. 

The treads and driving parts should be so designed as to pick up as little cane 
ti^sh and refuse lying on the field as possible. This is especially important in 
wet weather operations. 

Careful handling and well-planned setting of the correct number of cars for 
the amount of bundles to be loaded is essential to satisfactory performance. Ee- 
quiring the machine to go back over a section already “taken off ** to load a few 
cars can be laid only to bad field management, and works a hardship on the 
machines because the time taken up in travelling cuts down the total number of 
cars that can be loaded in one day. Wherever possible, it is advisable to load 
cane only from the side of the cars on which the machines are travelling. 

Steering ,—Field conditions demand that when turning and steering, the 
machines do as little damage to the furrows and ratoons as possible. To handle 
properly they must steer positively to right or left when travelling in either 
direction, and at the easy command of the operator. A thoroughly successful and 
practical steering device controlled from the rotating base of the machines is, of 
course, a necessity. Many machines have a crude and unsatisfactory steering 
device. 

Lifting ,—All the present machines used in this service have been designed 
for much heavier work than they are called upon to do in loading cane, so there 
is a good margin of safety in the hoisting mechanism, and very little trouble, if 
any, is encountered. A good boom-head construction, for guiding the cable with 
a minimum of wear, is essential. Also, it is important that the cable wind up 
properly on the drum with as little attention from the operator as is consistent. 

Swinging ,—It should be the aim of the operators to keep their machines as 
level as possible when loading cane, so that they will swing easily. This is not 
always practicable in service, so that a powerful, yet easy working, swinging mech¬ 
anism should be incorporated in the construction. To stop the swinging of the 
machine, the reversing clutches are thrown in, in the opposite direction, and this 
should be done in such a manner ‘that the motion is not stopped immediately. 
After getting the load in motion it should be permitted to coast and be brought to 
a gradual stop. Gauging the position of the machine with reference to the car to 
be loaded assists greatly in smooth handling. 

Conclusion ,—The commercial success of the jib crane type of cane loader has 
been assured by the past season’s use at the Oahu Sugar Go., Waipahu ; Kahuku 
Plantation Go., Kahuku ; Honolulu Plantation Go., Aiea ; The Hawaiian Sugar 
Go., Makaweli; and Lihue Plantation Go., Lihue. The machines unquestionably 
relieve the severest manual work on the plantations, and if for no other reason, 
they are a step in the right direction. The mechanical loaders enable the planta¬ 
tions using them to harvest the cane faster than by hand methods. The use of 
them assures a train load of cane at the mill earlier in the day. Gane may be 
bundled in the field whether'Cars are placed or not, and the oars are kept in actual 
load hatfting a greater percentage of the time. 
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Measurement of the Turbidity of Cane Juices.' 


By WALTSR E SMITH 

In view' of the intetest in turbidity measurement, some study was made of 
the various methods available, such as the Xopke turbidimetei,* and the oberva- 
tion of caibon lamp filaments, candle flames and cross lines on tianslucent paper 
through a column of liquid in a cylinder 

Standard solutions were prepared by colouiing distilled water with caramel 
and adding varying quantities of a kieselguhr suspension Ten grams of kiesel- 
guhi in 1000 c c of distilled water was used as the standard suspension, and vary¬ 
ing volumes of this mixtuie weie made up to 300 c c together with appropriate 
volumes of the caramel solution For convenience, these solutions may be num- 
beied 1, 2, 3 and 4, the first contained only the kieselguhr suspension and no 
caiamel, while the last appioximuted the colour of the daikest clarified juice ever 
likely to be encountered 

Kopke Turbidimeter 

Using these aitificial suspensions, the following lesults were obtained with 


the Kopke turbidimeter — 



10 cc Kieselgiilii 

3 c c Kieselguhr 


Susjionsion in 300 c c 

Suspension in 300 c c 

Solution No 1 (no colour) . 

4 0 

. . 6 8 

2 

3 9 

6 7 

3 

. 3 8 

. . 6 3 

4 

. 3 6 

6 0 

While the effect ot colour is 

distinctly noticeable, giving an appreciable 

diffeieiice between the exti ernes, 

it seems likelv tliat the difference with the 

colour actually eucouiiteied when woiking with claiified juice would ordinarily 

be small 



Nessler Tube Mbihod 



A Nessler tube was so arranged that a filament of a light globe could be 
obsei\ed through a column of juice, the cylinder was coveted with black 
papei to exclude outside light The following results were secured, the figures 
indicating the numbei of cubic centimetres of juice in the cylinder at the end 


point — 

Solution No 1 . . . . 69 

2 . . . 68 

3 .67 


4 ... .66 

The effect of colour is not so noticeable as with the Kopke turbidimetei 
Considerable fluctuation in the intensity of light, brought about by mtioducing 
vaiying lesistanoe, did not affect the observation to a greater extent than the 
normal experimental error 

When cioss-lines weie ruled on translucent paper, and placed between the 
light source and the bottom of the cylinder, the results were consistent and cap¬ 
able of accuiate duplication, though the readings were much lower than with the 
direct observation of the lamp filament. Changes in the intensity of the light 
had little noticeable effect 

III general, methods based on the observation of a lamp filament might be 
slightly more accurate than the Kopke tuibidimeter, though the latter is probably 
moie practicable as a general method to be used under a wide variety of con¬ 
ditions 

^ Paper pieseuted at Third Annual Meeting of Association ol Hawaiian Sugar Technol¬ 
ogists Honolulu October 27th, 1924 (here abridged) 

1924, 322 
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Pbtails using the Kopkb Tukbidimbtbk. 

Observations should be made close to a window where there is a uniform 
illumination, away from overhead lighting and never in direct sunlight. The 
turbidimeter should be held so that the tube is vertical, with the plate touching the 
side of the cylinder nearest the source of light. The cylinder used should always 
bo clear, as a stained or dirty container will vary the intensity of illumination. 

The end point is reached when the cross-lines on the porcelain plate just dis¬ 
appear from sight, but can again be seen by only a slight raising of the plate. At 
this point, the finger should be placed firmly over the upper end of the tube, so 
that no solution is allowed to run out. Litharge and glycerine mixed to a paste 
forms a good cement tube and plate when using hot liquids. 

\ For observation at night, a 60—76-watt lamp fixed about 18 inches from the 
cylinder containing the sample, and about 6 to 8 inches above the surface of the 
liquid, will give readings which are in close agreement with daylight observ¬ 
ations. The exact position of the lamp can be readily determined by making 
observations in daylight and adjusting the lamp to the point at which similar 
readings are obtained. The polariscopa hood makes a convenient place for this 
observation at night. 


Recent Work on Clarification in Hawaii.' 

By W. R. MoALLBP. 

Characteristics of Hot Clarified Juice. 

Woik was undertaken by Mr. BoMONTito obtain definite information based on 
direct experiment on the changes taking place in juice held at high temperatures, 
that is, from the time it passes through the heaters until lower temperatures are 
encountered in the evaporators. It has been pointed out that inversion of sucrose 
was definitely demonstrated in juices initially slightly alkaline, but could not 
be detected at higher alkalinities. Also that, though glucose was destroyed during 
clarification at alkaline reactions, further destruction was not detected during the 
digestion of the juice at high temperatures. 

One of the most important factors with which we have to deal with in factory 
operation is development of acidity, particularly that taking place at temperatures 
too high for the development of bacteria. In addition to development of acidity 
due to bacterial action, development of acidity takes place in two ways which bear 
little relation to each other: (1) An increase in the total amount of products of an 
acid nature; (2) an increase in the activity of the acid. 

In these experiments an increase in the amount of acid products was measured 
by titration with phenolphthalein and litmus. On the basis of phenolphthalein 
titration, increases in the quantity of acid products proceeded at about the same 
velocity in alkaline and acid juices. On the basis of litmus titration, there was 
somewhat of a tendency for it to proceed more rapidly in the more alkaline juices. 
With both indicators an increase in the quantity of acid products took place much 
more rapidly as temperatures were increased. 

Htdroqen-Ion Concentration. 

The hydrogen-ion concentration (the activity of the acid), is of much greater 
importance in sugar factory practice than the quantity. On the basis of activity, 
development of acidity at a given temperature proceeds very slowly in the more 
alkaline juices. In the more acid juices, development of acidity is many times as 

1 P^er presented at Third Annual Meeting of AsBOCiation of Hawaiian Sugar Technolo> 
gists, lAnolulu, October 27th, 1924 (here abridged). 
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fast. Also on the basis of activity the development of acidity becomes much 
faster as temperatures are increased. 

It has been the general opinion in factory practice that alkaline juices 
become acid faster than acid ones. Perhaps this is partly due to the fact that 
litmus has been the indicator commonly used. But, in the light of data secured 
during this investigation, this theory is quite contrary to the actual facts, at least 
BO far as the really significant factor, hydrogen-ion concentration, is concerned, 
and within the range of reactions practicable in sugar factory operation. 

We have little information on the nature of development of acidity fuither 
than that it is a factor of time, temperature, and reaction of the juice. It has 
been ascribed to the destructive action of lime on “ glucose,” but available data 
strongly indicate that this cannot be a major factor. It has been noted, for 
example, in the canning industry, where no alkali has been added; and is probably 
a characteristic of most, if not all, plant juices. Oils also show a similar chaiacter- 
istic, this being particularly noticeable in steam turbine operation. 

Inversion in Alkaline Juices. 

These data positively indicating inversion of sucrose in slightly alkaline juices, 
make it appear most probable that inversion in juices proceeds approximately in 
propoition to the hydrogen-ion concentration. At any rate, inversion in slightly 
alkaline juices is not at all inconsistent with our modern conceptions of acidity, 
neutrality and alkalinity. Neutrality means that hydrogen and hydroxyl-ions 
are present in equal concentrations, not the absence of dissociated ions. In 
passing from neutrality to alkalinity, that is, from 'pH 7 to higher values, 
hydroxyl-ions increase with a corresponding decrease in hydrogen-ions, the 
product of the two remaining constant. Thus hydrogen-ions are still present even 
in alkaline solutions, though in greatly reduced quantity. There is little reason 
to believe that the activity of the remaining hydrogen-ions is changed. From 
this point of view, some inversion would be expected in slightly alkaline juices, 
and indeed it would have been rather surprising had it not been detected. 

While destruction of glucose was noted during the more alkaline clarifications, 
there was little, if any, evidence of any further destruction, when the same juices 
were further digested, at high temperatures. 

The above considerations indicate the desirability of as alkaline a claiification 
as is practicable. While ill effects that might be anticipated from destruction of 
glucose do not impose a definite limit on the alkalinity, such a limit is imposed by 
the point at which the maximum increase in purity is secured, which, as a rule, is 
at about pZf 8*6 in the juice after it has passed through the heater. The extent 
to which development of acidity then takes place is dependent on the temperature 
and how long the juice is exposed to high temperatures. Under ordinary oper¬ 
ating conditions, with the juice leaving the heater at about the above reaction 
with the temperature approximating the boiling point, and the juice not over a 
couple of hours in the settling tanks, it should leave the latter at from 8*0 to 8*2 
pHy and the syrup will probably be as alkaline as 7*7 to 7*8. If this is accom¬ 
plished, any inversion in this part of the process will be absolutely negligible. 

This twhnioally desirable procedure cannot be approximated in many cases 
because of difficulties in filtration due to the large volume of settlings resulting 
from alkaline clarification, and we will not realise the full benefit of our present 
knowledge of clarification until the problem of filtering a large volume of settlings 
is solved. However, in such cases we should operate as alkaline as the capacity 
for filtering settlings will permit, and every effort should be made to obtain 
maximum efficiency from this equipment. 
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DbTBRMINAIION Oi THE pH VaLUB 

Ml Cook has been working on the necessary modifications of a coloiimetiic 
method of determining the pH value Piepanng colour plates required has been 
a tedious opeiatiou, but with such a method developed to a satisfactory point, a 
definite language will be available foi use when clarification oi the reaction at 
which juices should be carried is undei discussion 

In the absence of definite means for expiessing the lesults of the investi¬ 
gations in teims that could be tianslated into factory practice, oui oiiginal 
suggestion for approximately indicating the degree which investigation had shown 
to be desiiableclaiification piactice, was befoie heating to lime the juice to a pink 
coloui with phenolphthalein The change in leaction vanes mdilleient juices 
Ap the really significant factoi is the leaction of the juice after heating, the use 
of phenolphthalein alone does not fully meet the requiiements, and we would now 
add to our oiiginal suggestion the use of the two othei indicators, thymol blue 
and ciesol led, for use in the heated and clarified juice The juice after passing 
through the heater should be sufficiently alkaline to give a distinct led with ciesol 
led and a greenish colour with thymol blue It should not be alkaline enough to 
give a blue colour with the latter indicatoi , at most the colour should be a 
gieyish blue , within this zone the best lesults in claiification will be obtained 
The ciesol red will be paiticulaily valuable where the volume of settlings pi events 
cairjing quite this alkalinity, the coloui change with this indicator pH‘*ses 
through oiange into yellow as the alkalinity is ieduced We would stiongl} 
lecomraend that when it is impossible to carry the alkalinity at the optimum 
point, the reaction be maintained alkaline enough so that ciesol led gives a 
distinct orange coloui in the heated juices 

Since the law sugai investigation brought out the close relation >f good 
clarification and good lefining qualities in the sugar, even moie attention than 
before has been given to applying the results of the clarification investigation 
duiing factory inspections, and Mi Smith has woiked towaid the same end in 
factoiy visits while woikiug on lefining qualities of sugar 

Impoktanoe of Eegular Liming 

Next to insufficient liming, iiregular liming has piobably been the most 
serious fault in previous clarification practice In many factoiles, different paits 
of a tank of juice still pass thiough the heater at widely vaiying reactions, which 
condition is objectionable on chemical considerations Mr McClbery’s obsei- 
vations this yeai have indicated that it is particulaily objectionable fiom the 
standpoint of obtaining the clearest juices 

** The use of the Eopke turbidimeter^ has been a grekt aid in determining what 
good clarification from a physical standpoint really means . If the raw 

juice and lime are mixed to an even reaction, and if this reaction is at the optimum 
point demonstrated by our previous work here (faintly alkahne to phenolphthalein, or 
about 8 8 pH on limed juice before heating), a Kopke turbidity figure of 1 0 can be 
expected for each 0 01 per cent P«0« m the mixed juice In other words with a 
mixed juice figure of 0 035 pei cent PsO^, and conditions of liming and heating as 
above, the expected turbidity figure would be about 3 5 Pluming plantations have 
been found to exceed this figure somewhat, while it has also been observed that 
unless the mixed juice and hme^milk are thoroughly mixed before heating, the 
expected clearness of resulting clarified juice is not attained An efficient means 
of mixing the juice and lime is essential, e g , a compressed air coil, a propeller or 
set of paddles m the mixing tank under the juice scales. A excellent device for 
liming and mixing the juice is the one that has been developed at the Oahu Sugar 
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Company. Clarified juice of 3*5 turbidity, usually corresponding to about 0*036 per 
cent. PaO^ in the mixed juice, is clear enough to see through when a tumblerful of 
ordinary water is held toward the light Mixed juice with more than this amount of 
phosphoric acid will give clearer juice than the above figure (though with an increased 
volume of settlings), while mixed juice that is deficient in this respect clarifies poorly, 
the turbidity decreasing with the increase in phosphoric acid. A number of factories 
having juices low in phosphoric acid, have in a limited way used superphosphate or 
double superphosphate to improve the clearness of the clarified juice. The response 
to this treatment has been immediate ** 

iMniOVEI) PiLTER-rilESSINO DESIRABLE. 

Mr. Smith has concluded as a lesult of his observations that if good 
efficiency is obtained from filter-piess equipment and standard filter-press capacity 
IS available, it should be possible to lime juices to the optimum point and handle 
the resulting volume of settlings, piovided the phosphoric acid content does not 
exceed 0*03 to 0*04 per cent. Mr. Smith has also concluded after observations at 
a number of factories that the conditions lesulting in clear clarified juice are in¬ 
timately related if not identical, with the conditions that result in a large volume 
of settlings. 

On the whole, filtration is the most serious problem now before us in raw 
cane sugar practice in Hawaii. Our filter-presses do not meet technical require¬ 
ments, nor do they economically sepaiate the soluble from the insoluble in the 
settlings. Filtration problems, almost, if not quite, as difficult have been satis¬ 
factorily solved in other industiies, yet no improvements have been made in raw 
cane sugar factories. Indeed some of our newer presses do not satisfy the requiie- 
ments in some particulais as satisfactorily as presses the wiiter had experience 
with 25 years ago. To some extent our lack of progress may be attributed to 
isolation. To a great extent it is undoubtedly due to failure to fully realize the 
shortcomings of piesent equipment in advance of investigations in the last few 
years._ 


Trade Notices. 


From Messrs. Blaiii, Campbell & McLean, Ltd , of Govan, Glasgow, we are in 
receipt of a tastefully got-up 64-page Catalogue (No. 101) of Cane Crushing Plant as 
manufactured by them. This firm not long since acquired the old-established business of 
A. & P. W. McOnie, sugar machineiy manufacturers of Glasgow, so apart from their 
own connexion of some 86 years with the equipment of the sugar industry, they also 
possess the experience long acquired by the McOnie Company in the same direction. The 
firm’s works have recently been extended and are now equipped with the latest type of 
electrically operated machine tools, while their facilities for dealing with sugar mill 
equipment are claimed by them to be unsurpassed. The catalogue, which is printed in 
two or more colours, illustrates various types of crushing plant from 3-roller to 11-roller, 
and there are reproductions of blue prints showing in plan the more usual arrangements 
of mills with gearing. An interesting feature, that might well find wider employment 
in such catalogues, is the inclusion in nearly every view of a mill of the figure of a man, 
thus showing at a glance the comparative size of the plant. 

Bailey’s Safety and other Valves have a world-wide reputation for durability, and 
their latest catalogue as issued by the firm of Sir William H. Bailbt & Co., Ltd., of 
Salford, Manchester, will be found of use to all those couched with boiler fittings for 
sugar factories. _ _ _ _ 
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Pride of place among the plantation industries of Mozambique is enjoyed by sugar, 
and the chief centre of this culture is the lower Zambezi Valley, where the Sena Sugar 
Estates, Limited, cultivate a large acreage and own four large factories. Two of these— 
Caia and Marromeu—are on the south bank of the river in the Mozambique Company’s 
territory, and two—‘Mopea and the new Luabo factory, which began operations last year— 
on the north bank in the district of Quelimane. The three older factories have a capacity 
of about 15,000 tons each per annum, but the Luabo mill can deal with 20,000, and has 
been designed with a view to eventual expansion to a capacity of 40,000 tons. In the 
1924 season the four Sena factories produced just under 40,000 ions of sugar, but the 
exceptional floods early this year will reduce the current season’s output. In the near 
future the output from the Zambezi mills should reach 60,000 tons per annum. The cane 
grown is the Uba variety. 

y The Sena Company, which began operations in the early ’nineties, as the result of the 
enterprise of Mr. J. P. Uoknuno in the face of great difficulties of transport—all the 
machinery having had to be carried up the river by canoe—is a striking illustration of 
what vision, indomitable persistence, and capable management can achieve. To-day, in 
addition to its large plantations and factories the company owns an elaborate transport 
system, consisting of Decaiiville track, well equipped with locomotives and rolling stock, 
on each of the four areas under cultivation, a 3 ft. gauge railway nearly 60 miles long 
connecting the factories at Marromeu and Caia with the Trans-Zambezi Railway, a large 
river fleet of steamers and barges, and the coasting steamer Waterbuck. 

The Sena Sugar Estates, Limited, have an authorized share capital of £1,500,000, 
which has all been issued. The loan capital consists of £741,300 in 7 per cent. First 
Mortgage Debentures and £139,320 in 7^ percent. Second Mortgage Debentures, In 1923 
the net profit was £253,020, which enabled a dividend of 15 per cent, to be paid, £30,000 
being placed to general reserve, £30,000 to depreciation reserve, and £30,048 carried 
forward. The company employs a staff of over 300, mostly Europeans, who are very well 
housed and provided with medical services, clubhouses, and facilities for recreation and 
sport. The native labour force numbers 16,000. On the four estates 18 sets of Fowler 
steam ploughs are employed. 

After the Sena Sugar Estates, Limited, the next most important sugar-producing 
organization is the Companhia Colonial do Buzi, which has two factories, with an aggregate 
capacity of 16,000 tons of sugar per annum, at Nova Luzitania, on the Buzi River, near 
Beira. The output was over 14,000 tons in 1924. Erection of a third mill is contemplated. 

In the Lourenco Marques district the Incomati Estates have a factory at Xinavane, 
at the terminus of a branch railway connecting that point with the main line from the 
port to the Transvaal. Last September the new mill at Xinavane, which has a capacity 
of about 16,000 tons per annum, began crushing. The output of sugar in 1924 was 4751 
tons and the current year’s production is estimated at 9000 tons, rising to 12,000 tons in 
1926 if climatic conditions are favourable, The share capital of the Incomati Estates is 
£350,000 and there are Debentures to the amount of £125,000^ 

Near Inharrime the Mutamba Estates, which have a share capital of £80,000 and a 
debenture issue of £30,000, possess a small factory which produced 700 tone of sugar last 
year (a poor season in that area). This year’s output is estimated at 1500 tons and that of 
1926 at 2500 tons, which is about as much as the existing factory can produce. 

Several sugar-growing projects in the southern part of the province have been under 
consideration for some time past, but until the present uncertainty regarding the trend of 
sugar prices is relieved it is improbable that any definite decisions will be taken in regard 
to the initiation of new enterprises of this character. 

Among companies recently registered are the following Commercial Alcohol 
Company, Ltd., 7, Princess Street, Westminster, S.W. 1 (Reg. No. 206,285); a private 
company; to acquire any invention relating to alcohol, etc. luminal capital £30,000, in 
£1 riiares. 

1 Reproduced from the Timet Trade Supplement^ June I3th, 1925. 
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“ Sumaopaint.’ ’ 

Antl-corrosIve for Iron and Steel Work. 


“ Suma-paint*' is a graphite paint of the type which has been proved to be the most 
efficient and economical anti-corrosive covering available commercially for structural iron 
and steel work, corrugated iron roofing, and the like. It is well-recognized that ordinary 
lead paints have only a certain value as a protective covering for iron and steel structures, 
especially in the tropics. 

SuPBRlOUITY OF GrAPHITB PaINTS. 

Comparative tests which have been carried out from time to time in different 
countries have shown conclusively that, as compared for example, with red lead, paints 
made with graphite have a considerably longer life. This is only what one would expect, 
since, as every chemist knows, graphite (a form of carbon) is altogether inert to chemical 
effects and to climatic infiuences. It is regarded by engineers as the pigment pai excellence 
for use with linseed oil for giving an impervious, heat and chemical resisting film, which 
well withstands the test of time. 

Suitability fou Sugar Factory Painting. 

“Suma-paint** produces a covering which cannot blister, crack, peel off or discolour 
even under severe tropical conditions ; and, compared with ordinary red lead paint, it is 
undoubtedly a supenor protective covering against the effect of tropical sun, rain, and 
corrosive action. In sulphitation factories the corrosive effect of the SO^ on certain iron 
and steel work of the factory, notably the roofing, is often a matter for serious 
consideration. It has been found that ordinary lead paints do not withstand the combined 
effects of sulphurous acid gas, of heat, and of moisture for any reasonable length of time. 
Depreciation caused in this way, however, can be prevented by the use of **Suma-paint*' 
applied at reasonably long intervals, and a large economy in the upkeep of the factory 
is thus effected. 

“Suma-Paint” comi*akbd with Ked Lead Paints. 

“Suma-paint” has a very large covering capacity, as is shown by the following 
figures expressing the number of square feet which can be covered by 1 cwt. of different 
colours •—Natural grey, 10,000; steel grey, about 9000; light grey, about 7900; dark 
green, brown, or dark red, each about 6200 sq. ft , or, expressing these figures in terms 
of sq. ft. per gallon, they are 1460 ; 1500, 1460 ; 1100 , 1200 , and 1160 for the five 
paints respectively. But the figure per cwt. for an average lead paint is less than 4000. 
Further, this paint is comparatively easily and quickly applied, its density and viscosity 
being less than that of ordinary materials. 

The result of these three important factors, namely great durability, large covering 
power, and ready application, is a paint which works out much cheaper than ordinary 
paints (red lead, for example). 

DlHBCTlONS RBGABDINO AfFLICATION. 

** Suma-painf' has been largely used in this country and abroad by railways, 
corporations, tramways, steamship companies, and by chemical works ; and has 
therefore been well tried and found thoroughly reliable and economical. It is now 
recommended as the ideal paint for tropical sugar factories, especially those employing 
sulphitation. An application of natural grey, which contains the maximum ot graphite* 
should be made the primary coating; and this, when dry, may be followed by one of 
steel grey, light grey, dark green, dark brown or dark red. 

“Suma-paintis sold only by: Thb Sugar Manufacturbkb’ Supply Co., Ltd., 
of 2, St. Dunstan’s Hill, London, E.0.3. 


387 



Review of Current Technical Literature: 


Continuous Olaripioation op Cane Juiob, using Hyduogbn-ion Control. IV^ D, 

Stephenson. La. Planter^ 1925y 74, No. 18, S5S 

This article, headed ** A new and most valuable clarification process for the sugar 
industry,*’ describes work carried out at the Central Gomez-Mena, Cuba, on interesting 
and ambitious lines, namely, the elaboration of an automatic process for the clarification 
of cane juice, using pN indicators for so doing ^ Some extracts giving a general idea of 
the purpose in view are here produced: Haw juice is coagulated by heat in a machine 
known as a coagulator,” where simultaneously lime is applied by a most simple manner 
of contiol, and the reaction is observable in an observation glass tube where the operator 
checks his obversations with a specially prepared hydrogen-ion paper. So simple is this 
control and check system that an ordinarily experienced defecator mill-hand learns the 
(process within a few minutes and become quite proficient within a day or two. An 
accurate control is maintained by the chemical laboratory using the colour test of the 
hydrogen-ion method. A skilled machine operator will maintain a control with a varia¬ 
tion of 0*2 to 0*4 pff, merely by a visualization. On evacuation (continuous) from 
the coagulator the fiuid is conveyed by pumps or gravity to a settler, where a system of 
parallel flow of fluids is utilized to precipitate the coagulated substances. This apparatus 
is continuously operated, and the eaehaza are continuously drawn off at a central point, 
under observation of its operator, free from suspended matter, the clear juice being 
disposed of to the evaporator supply tanks. The coagulator is made in capacities of 
2000 tons of juice per 24 hours and the settler in 2600 tons or less during a similar 
period of time, with an abundant reserve for overloads of a temporary nature. By the 
improved method under discussion the lime is added in a most dilute form and as sucrate 
and brought into contact with a most limited amount of juice, and never is there an 
excess of alkalinity as in the earlier method. The result is an instantaneous reaction 
Lime is introduced into the process only in sufficient quantities to accomplish neutraliza¬ 
tion of the acidity of the raw juice and to serve as a clarifying agent, thereby perfecting 
an economy in the use of lime over the present system of from 30 to 60 per cent. Of 
great value is the fact that there is no excess or uncombined lime, all lime introduced 
seems to be removed in this process (so it is said here), with consequent avoidance ol 
fouling of the heating surfaces of the evaporating appliances with lime salts. 

Problem of Corrosion in Sugar Factories and Hefineribs. Russell B Williams. 

Facts about Sugar, 1925, 20, No. 20, 472-IflS. 

Handling pure and concentrated sugar liquors offers a serious problem to some 
plants. Wrought-iron pipe for their transfer can be used with complete satisfaction. On 
the other hand, impure liquors often contain elements that greatly accelerate corrosion 
and present a serious and expensive problem, necessitating the use of copper or other 
costly metal. Where sweet-waters are handled, the corrosion of iron is extremely rapid. 
Here copper must be employed Even, copper, however, will hot resist the action of the 
waste waters from the bone-char filters, for here ammoniacal elements are always present. 
Generally speaking, there are two metals that have proven capable of decreasing the 
ravages of corrosion in sugar factories and refineries. They are copper and ** Duriron.*’ 
*<Tantiroa** and ** Ulonel metal” are also rust-resistant in many of the applications of 
the sugar industry, but the cost of these make installations expensive. While it is utterly 
impossible to definitely name any metal that will fit all cases, the last-named three have 
withstood corrosive tests very well. But the following applications to various substances 
have been found generally accepted. For piping of raw j uice, standard wrou ght-iron pipe; 
for raw juice pumps, cast-iron; for diffusion tanks, steel sides with steel perforated 
screens ; for sulphur stations, cast-iron or copper for pipes and steel for the tanks, the 
vent pipes requiring a heavy coating of paint; for evaporators, cast-iron and steel. 

1 This Review Is copyright, and no part of it may be reproduced without permission.— 
Editor, / S.J. 

* It HRs been worked out by Gilchrist <& Co., Chicago and*Havana. Patents pending. 
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Concrete floors have proven successful, and m this connexion the writer is of the belief 
that concrete or tile ducts would go far toward solving the corrosion problem encountered 
in the vent pipes leading from the sulphur stations. 

COLOUKINO MaTTBK AND ABSORPTION IN RbLATION TO CoLOUR AND DsCOLORIZAnON. 

H. Peters and F. P. Phelps. Paper presented to the American Chemical 

Society^ Sugar Section^ Baltimore^ Spring Meeting^ 1925* 
llie record of the measurement of the absorptive indices, -log t, of a single saccharine 
dry substance before and after decolorization by 20 decolorizing carbons was presented 
before the Sugar Division of the American Chemical Society at New York in September, 
1921, in a preliminary report entitled “ Decolorizing Carbons.” The measurements were 
made at wave lengths 435/4, 460/t, and thereafter at intervals of 40 millimicrons up to 
X =r 660 or 700 fi. At that time there existed no optical precision method by means of 
which the per cent, decolorization over the full spectrum as a whole might be calculated 
from a record of intensities of absorption (-log t) at a greater or lesser number of separate 
wave lengths In the meantime the authors have developed an optical precision method 
which has been applied in this flnal repoit. The degree of saturation of the colour of a 
solution is measured in colorimetric analysis in terms of n units of colouring matter, which 
evoke a colour sensation of n colour degrees. The same result may be obtained in spectro- 
photometne analysis by converting one particular specific absorptive index, -log t, into 
n units of colouring matter. This particular -log t, must be measured at X=;560 /4, for 
which wave length, the absorption unit, -log t, which measures the presence of one unit of 
colouring matter in 1 grm. of saccharine dry substance, is known. It has been established 
by many integrations of all types of colouring matters, that a single absorption unit, 
-log t|, at 560 /4, measures the sum total absorption over the full spectrum for any and all 
types of colouring matters, but for one unit of colouring matter only. The numerical 
value ol -log ti at 560 /t has been found to be 0 00485, The number of units, «, of 
colouring matter per 1 grm. saccharine dry substance is thus determined by the ratio: 
n = —log t at 660 a 10 00486. It follows that the number of colouring matter adsorbed by 
the carbon is equal to (no~^^d)< The subscripts O and D are used to indicate that 
the symbol to which they are attached refers to the original dry substance and the 
decolorized dry substance, respectively. The per cent, decolorization is therefore equal 
to the ratio: 100/»o* The same result may be obtained by substituting for and 

fio the absorptive indices, -log to and -log to at 660 fi. All carbons remove colouring 
matter selectively. The greater the activity, the greater is the selectivity of the carbon. 
Great activity in some spectral regions (generally between 560/4 to 700/4) is always 
counterbalanced by sluggishness in other spectral regions, generally the blue. The 
changes in spectral distribution caused by selective adsorption of colouring matter by the 
carbons have been represented graphically. 

Preliminary Note on Spbotro-Ooi.orimbtric Analysis op Tbohnical Sugar Products. 

H, H. Peters and F. P. Phelps. P&per presented to the Ameucan Chemical 

Society, Sugar Section, Baltimore Spring Meeting, 1925. 

The study of typical absorption spectra and luminosity integrals of technical sugar 
products has led to the creation of a simple optical method by which a single analysis of 
intensity of absorption, -log t at \ 660 p may be obtained, which is equivalent to a correct 
colorimetric determination. The various local types of colouring matters may be grouped 
and differentiated by means of their absorption ratios, Q, while the knowledge of the 
individual absorption units, (-log ti as the measure of 1 unit of colouring matter in 1 grm. 
of saooharine dry substance) may be utilized to great advantage in the creation of the new 
types of ” Standard Yellows” of precisely known colour value expressed as n units of 
colouring matter. The antiquated arbitrary colorimetric * * stauj^rd colours ” with arbitrary 
colour values may thus be eliminated altogether. The elimination of these arbitrary 
standards is desirable on account of poor matches with the so-called unknown sugar colour* 
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The new types of servioeable Standards are developed from the sugar products themselves. 
Colorimetrio analysis is thus brought into agreement with the spectrophotometrio analysis. 
The elimination of the former is neither advisable nor desirable. 

Dbtbkmination of Kbduoino Sugars, using Soldaini’s Solution. Rudolf Qfner. 
ZeitBch. Zuck$r%nd, Czeeho^Slovakxa^ 19S6f 49t No, £09-S10. 

Soldaini’s solution, a solution of cuprio carbonate or bicarbonate, is probably the most 
suitable reagent for qualitatively determining whether a raw beet sug^r contains invert 
sugar, but for this preparation there exist a great number of formulae. Of these the 
author considers unsuitable those in which the bicarbonate has been destroyed by heating, 
and proceeds in the following way ; 190 grms of potassium bicarbonate and 136 grms. of 
potassium carbonate are dissolved in 700 o.c. of distilled water at 60-60®C., mixed with 
130 c.o. of copper sulphate solution (the blue liquid of Fehling*s solution, containing 9*0 
grm. of cuprio sulphate), diluted with distilled water, and after cooling made up to 1 litre. 
In the presence of traces of invert sugar, this reagent gives only a light reddish-brown 
precipitate, but, if amounts which should be determined quantitatively are there, a con¬ 
siderable reddish-brown or reddish precipitate of cuprous oxide is thrown down. On the 
other hand, in the complete absence of invert sugar, not the slightest brown or reddish 
separation can be observed ; a test carried out according to the prescribed procedure,^ 
viz., heating at 106^0. in a salt bath, remaining quite clear during the first half-hour, or 
sometimes giving a slight white precipitate consisting of calcium chloride. Proceeding in 
this way, it is easy to decide which samples must be set aside for the quantitative invert 
sugar determination. 

“Oelotex” Insulating Building Board. AdveiUstnff literature of Bivert & Firths 
London^ Agents for the United Kingdom for the American principals of “ Celotea " 
At the Ideal Home Exhibition, held in London in March, samples of Celotex *’ 
insulating building board were displayed by Bivert & Firth, the Agents for the United 
Kingdom of the Celotex Co , and following are extracts from their advertising literature : 
Directions are given for its use for framing, stucco finish, roof insulation, interior finish, 
sound deadening, and the like, in the construction and finishing of buildings. It is said 
entirely to replace wood planking, weather boarding, etc., to be much more economical to 
use, and to possess different advantages It combines high insulation value with structural 
strength, water-proofing and sound-deadening qualities all at the cost of one material. 
Tests made by the firm of Robt, W. Hunt & Co., Engineers, of London and New York, 
show that in the form of pieces 2 in. wide it has a tensile strength of 373 lbs. per sq. in. 
In regard to insulating properties, the National Physical Laboratory, Teddington, shows 
it to have a value for heat conductivity of 7'9, that is, about the same as for corkboard, 
while pulp board and white pine under the same conditions have values of 10*4 and 19*0. 
It impedes 80 per cent, of sound. Celotex ” is sold in boarding ^ in. and in. thick, 
4 ft. wide and 8, 9, 10 and 12 ft. long, and costs (to the trade) 2fd. per ft. super for the 
Jin., and dd. for the in., ex store London, packed in orates containing 18, 19, and 20 
sheets, its weight being 6000 and 3000 ft. to the ton for the thicknesses mentioned. 
Immediate delivery of “ any quantity ” is guaranteed.* 

Constitution of Pectins, and tubib Determination. D, R Nanji, F. J Patoriy and 
Arthur R, Ling, Journal of the Society of Chemical Industry ^ 1925, 44, No, 21, 
26S-258T, 

In regard to the determination of pectin, it is remarked that the calcium pectate 
method^ is reliable so far as it measures the true pectinogen content, but it does not 
indicate the degregation products of pectinogen with which it is invariably associated. 
These substances also contribute towards jelly formation, and there is no reason why they 

1 Zeitsch, Ztickerind. Ozecho-Slov., 1923 - 24 , 48 , 19 ; 1924 - 25 , 19 , 87 . 

> See also L8,J., 1924 , 18 , 496 , 542 . 653 . > 1.8.1, 1933 , 248, et seq. 
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should be excluded. Hence the authors have elaboiated a method based on the definite 
yield of carbon dioxide from the glycuronic acid on heating with hydrochloric acid for four 
hours under conditions similar (details of which are here given) to those for determining 
pentoses, and this CO| content multiplied by 5*66 gives the percentage of pectin material 
existing both as pectinogen and pectic acid. This method has been extensively employed 
in an investigation dealing with the infiuence of pectin substances on the nature of straws, 
and some results are here summarized. 

Beet Dehicoatiuk pabvioub to Extraction. {A) Charles C. Moore. Sugar Be$t 
Journal^ 1925^ 7, No. 10, 14- (B) P. Hoc. Journal d'Agixeultwe pratique ; 

through Jouinal dee Fabrieanta de Suere de France, May 2nd, 1925. 

(A) Arguments in favour of the desiccation or dehydration of beets by the farmer, 
previous to transport to the factory, in order to save freight, are as follows :—A fair 
average for fresh beets is 16 per cent, sugar, which means that when the cossettes are 
dehydrated to a shrinkage of 3 to 1, they contain about 50 per cent sugar. If the average 
freight charge be taken as $1*50 per ton of fresh beets of 16 per cent sugar, or mills 
per lb. of sugar, it is lowered to 1} mills (tenths of a cent) per lb. sugar, being a saving of 
3 mills per lb of sugar. About 1000 B.T U. are required to evaporate 1 lb. of water , 
and a barrel of average fuel oil develops 6,200,000 B T.U. Therefore, if 3 tons of cossettes 
are dehydrated to 1 ton, it means that 4000 lbs. of water is evaporated, requiring 4,600,000 
B T.U , that is to say, it requires about two-thirds of a barrel of fuel oil per ton of dried 
cossettes. If the cost of fuel oil be taken as $1*50 per barrel (a high figure), the cost is 
$1*00 per 2000 lbs of dried cossettes, being 1 mill per lb. of sugar. Total electric power, 
including that for the washer and slicer, is well under 100 h p , but 100 h p. is 1800 
k.w h. per day (24 hours) for a dehydration plant of 200 tons, daily capacity, fresh 
beets , and the schedule charge for power (m California) is at the rate of one-fifth mill 
per lb. of sugar This makes a combined cost of fuel and power to be 1*2 mills per lb. of 
sugar, on a basis of fuel oil at $1*50 per barrel and electric power at | cent per kilowatt 
hour. The labour cost, in a dehydration plant of 200 tons of beets per day capacity is : 
1 man to attend the washer and slicer ; 1 man to feed the cossettes from the sheer into 
trays (20 trays per car) and to move the cars to the dehydrater man ; 2 men (one of them 
the foreman of the plant) to attend the movement of cars into and out of the dehydrater , 
and 2 men to move the cars of dried cossettes away from the dehydrater and discharge the 
dried cossettes into a hopper which feeds into a sacker (200 lbs. per sack), the sacks being 
conveyed to a freight car discharged in a storage room. This makes a total of 6 men, 
which, at an average wage of 50 cents per hour, totals $72 00 per day, being about one- 
mill per lb. of sugar. The speed of operations is one car (1200 lbs of cossettes) in the 
dehydrater, each 4 mins , and one sack (200 lbs.) of dried cossettes, each 2 mins. The 
overhead charges, consisting of interest on investment, taxes, upkeep of the plant, are 
safely within $4000 per year; and if the plant operates 60 days at capacity, an annual 
output of about 4000 tons of dried cossettes of 50 per cent, sugar content, it is about one- 
mill per lb. of sugar These several charges make a total cost for dehydrating cossettes, 
in a plant of 200 tons per day capacity, of 3*2 mills per lb. of sugar, against which there 
is a credit of 3 mills per lb of sugar as the saving in freight, assuming the freight charge 
is $1.50 per ton of fresh beets. In other words, the dehydration of cossettes is practically 
paid for in the saving of freight costs on beets to the sugar factoty. Sugar factories 
using dried cossettes can run throughout the year instead of the 100-day season as now, 
reducing their overhead to one-third of what it now is, per lb. of sugar, and reducing 
their labour cost very materially. 

{B) This article relates particularly to the question of desiccating beets for making 
farxne de betterave (beet meal) for use principally as fodder, and the author states that the 
problem has been solved economically by M. Lafeuille, who has installed at Chignat- 
Tertaison (Puy-de-D6me), France, a eeeherie for converting the roots into a very concen¬ 
trated fodder, unfermentable, which can be transported (in France) at four-fifths of the 
cost of ordinary cossettes. It has a composition consisting approximately of: water, 12*8; 
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sugar, 69*4; nitrogenous matter, 6*9; fatty matters, 1*6; other hydrocarbons, 8*6; 
cellulose, 4*9; and ash, 6*8 per cent. Trials made with this beet meal in cattle feeding 
under the most varied conditions have given highly satisfactory results. One ton of roots 
It) said to give 260 kg. of the meal and to require 120 kg. of *‘fuel” (thermal value not 
mentioned). 

Alcohol Motou Fubl from Molasses. I: Use op Cans Molasses for Manufacture 
op Motor Fuel. E. C. Frcclcind, Industr%al and Engineering Chetnietry^ 
im, 17, No. d, 615-6S1. 

This is a general review of the question, dealing in particular with the following ; 
alcohol as the motor fuel of the future ; its production from molasses, yield and costs ; 
denaturation of motor spirit, ether manufacture, its yield and cost, and chemical control 
of alcohol production. Most of the important data given here has already appeared in 
these columns, but it is of interest here to reproduce the following statement of the 
problems awaiting research in what really is an infant industry' : Uae of different raw 
maieriaU for alcohol manufacture.—-O kukvj}Y^ estimates that 6 per cent of the American 
grain crop would yield sufficient motor fuel to replace the gallons demanded m America. 
A study of the possibilities of tropical crops as raw material should be undertaken. More 
efficient methods of fermentation and dtaiillaiion —Increased yields of alcohol from molasses, 
and also of ether from alcohol, will lower the cost of production and thus allow the fuel to 
be sold at a lower price. Methods of producing absolute alcohol. —The production of absolute 
alcohol for motor fuel purposes will eliminate many difficulties now encountered, a^ 
absolute alcohol will mix more readily with other substances than 95 per cent, alcohol. 
Means of stabilizing ether. —The amount of ether present in motor fuel mixtil?es gradually 
decreases through evaporation/owing to its high volatility. Moreover, autoxidation of 
ether takes place® forming ethyl peroxide, acetic aldehydes, and acetic acid. Means for 
reducing this loss should be studied. Composition of fuel. —The type of fuel produced at 
present does not give maximum efficiency and better motor fuel mixtures should be 
developed. Lenaturants.—ThQ present cost of denaturing alcohol is very high and very 
often the denaturant is not suitable. There is great need of a cheap and efficient denatur- 
ant. Cause of corrosion tn engine cylinder and method of prevention. —A large amount of 
work has already been done on this problem, but further work is necessary in order to 
eliminate all corrosion and pitting of engine parts. Adaption of fuel to existing engines and 
development of new types of engine. A moans of securing better results, using alcohol fuel 
in existing engines, and the development of special alcohol engines will increase the 
amount of work secured from this fuel and therefore extend its use. Regulations regarding 
manufacture of industrial alcohol.—In almost every country where alcohol is manufactured, 
beverage and industrial alcohol are put on almost the same basis with regard to govern¬ 
ment regulation. A change in this system is essential to the establishment of the 
industrial alcohol industry. Patent regulations.—N number of mixtures patented in Great 
Britain and other countries, containing alcohol, ether, fatty acids, combustible gases, etc., 
with or without hydrocarbons, contain nothing essentially new, and patents should not 
have been granted.^ Great damage may be done to the prospect of early production of 
new motor fuels, if disregard is shown by Patent Offices for the known miscibility within 
various limits of alcohol, benzol, petrol, and other hydrocarbons. Any claim to a master 
patent should in any conceivable circumstances be viewed with the maximum of doubt.® 
Marketing. —Means should be studied of establishing and maintaining a market for motor 
fuel at a price in proportion to its fuel value. Alcohol motor fuel will never compete with 
gasoline unless the consumer is able to secure with it a greater mileage for a given sum. 

J. ?. 0. 

1 Some of these problems are of course receiving attention by the Empire Motor Fuel 
Committee and other bodies, and by individuals —Ed , I.8..1. 

• J. Intern. Petroleum Tech.^ 1918, 6, 33. 

» Clover, J, Am. Chem. Soe., 1933, M, 1107. , * L8..T., 1919, 88, 403 

® Report of Empire Motor Fuel Committee, 1930 
I 
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Pkoduction op Alcohol Motou Fuel. Distillers Co,, Ltd , of Edinburgh , and 
H. B. Hutchinson, of Ilarpenden, Herts. SSS,S76, Ortober 17th, 1923. 
Motor spirit consisting of a stable mixture of alcohol and petrol or other hydrocarbon 
oil is obtained by distilling the mixture until the greater portion of the contained water 



has passed over, allowing the distillate to 
standi, and mixing the layer consisting mainly 
of alcohol and hydrocarbon with the mixture 
of alcohol and hydrocarbon remaining in the 
still. In an example a mixture of equal 
volumes of low grade petrol and alcohol of 
95 per cent, strength is heated in a still I, 
and the vapour passed through a fractionating 
column $ into a separator 4 maintained at 
68-65®C. Any condensate is returned to 
the column f by a pipe 6, Uncondensed 
vapours are led to a condenser 5 from which 
the liquid is run into a separating vessel 8. 
The lower layer of water with some alcohol 
is run into a vessel IS and sprayed with 
water or brine to separate any contained 
hydrocarbon, the aqueous alcohol is run off 
to a separate ^till and concentrated, and the 
hydrocarbon is run through pipes xS^ 16 to 
a container 17 in which it is mixed with the 


alcohol-hydrocarbon layer from the vessel 6’, and with the cooled residue from the still 1, 
At the commencement of the distillation the temperatures in the separator 4 
exit pipe S may be kept at 46 and 65-68°C. respectively, to admit of the lower boiling 
constituents of the petrol being partially separated and run direct to the container 17. 


Phoduciion and Application of Active (Deoolorizino) Carbons. (A) E, Goutal 
and H, Henne-Butte, of Paris. S31,863. March Slst, 1925, convention 
date, April 1st, 1924. {B) Artificial Coal Co. (Hamon Process) Ltd., and 
Count L. de W. Hamon, of London. 331,936. January 9th, 1924. 

(A) A compressed fuel or carbon for absorption and catalysis consists of a ligneous 
substance such as wood, peat or lignite carbonized below 500^0., a binder comprising 
oxidized substances obtained from the heat treatment of tar from wood, peat or lignite, 
which are decomposable below 500° C. into water and a non-distiUablc carbon residue, 
and, optionally, a small quantity of inorganic oxides or salts, e.g., of copper, nickel, zinc 
or iron. The mixture is pulverized and compressed either hot or cold and then heated to 
between 300° C. and 500° C until water vapour ceases to be evolved. In an example, 2 
parts of the half coke resulting from the carbonization of clean peat at a low temperature 
are ground with 3 parts of peat tar which has been oxidized by the air at a moderate tem- 
pe^ture. After compression under heat the mixture is progressively heated to 500° C. 

{B) Carbon for decolorizing sugar, oils, wax, etc., for deodorizing and other purposes 
is prepared from peat, lignite, sawdust, and similar carbonaceous materials by the 
following process: First the water content of the material is reduced to 25 to 30 per cent.; 
and, after grinding and adding an alkaline earth compound such as calcium hydrate to 
facilitate its disintegration, the material is passed into a retort by means of a worm feed 
or otherwise, ingress of air being prevented during charging. The retort is heated 

^ Copies of speoiiioationB of patents with their drawings can'^ be obtained on application 
to the following Kingdom: Patent Offlee, Sales Branch, 35, Southampton Buildings, 
Chancery Lane, London, W.C a (price. Is each) United Statet' Commissioner of Patents, 
Washington, D.C. (price 10 cents each) /Vance; L'lmpfimerie Nationals. ST, rue Vieille du 
Temple, Paris. 
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sufficiently to carbonize the peat, and gases such as carbon dioxide, superheated steam, 
hydrogen or chlorine are introduced. Either a rotating retort or a stationary retort 
provided with stirrers is employed. The carbonized material is delivered into a trough of 
water and is passed in tanks containing acid which is kept heated and agitated, for example, 
by means of a perforated steam-coil. The ash having been dissolved the carbon is washed 
with water, dried, and ground. 


Prbfabation of (Active) Deoolorizino Carbon. i J. N, A, Sauer t of 2, Den 
Texstraat, Amsterdam, Holland. eSOiiOS. April 6th, 1924. 

Decolorizing carbon is made from carbonaceous material in a vertical retort by the 
action of heat and of activating gas or vapour passing through the carbonaceous material 


transversely of the retort chamber. The cylindrical retort has an annular chamber com¬ 



prising zones i, S which receive a charge 
from a hopper 4i zone I being a distilling 
zone, zone 2 an activating zone, and zone S a 
cooling zone. The material travels through 
these zones into a valve box 6 having a valve 
or sluice controlled by a handwheel 6 to drop 
the finished carbon at intervals into a recept¬ 
acle. Alternatively a continuously discharging 
automatic rotating valve may be provided. 
A water seal 7 between the box 6 and the 
receptacle prevents access of air. The central 
duct 8 is supplied through three inlets with 
combustible gas from a pipe 17, air preheated 
in a channel IJ, and steam superheated in 
a channel 16. These gases pass through chan¬ 
nels 9 in the annular retort chamber and 
transversely through the charge. The react¬ 
ion gases pass through the ports 10 into the 
chamber 11 in which they are burned with 
air entering through the ports 12. The 
products of combustion from the annular 
chamber 11 flow upwards into an extension of 
that chamber in which there are baffles 20 
having apertures 21 whereby the gases 
are caused to flow round the outer wall of 
the distilling zone 1. Then the gases pass 
inwards through ports to the zone 1, where 
they pass tranversely through the fresh 
material and enter a central duct 2S through 
ports 24* The duct 25 communicates at the 
top with a discharge pipe which passes through 


the hopper 4, Examples of carbonaceous materials that may be used are wood, peat, 


anthracite, cannel coal, brown coal, leather, charcoal, and coke. Examples of activating 


gases and vapours that may be used are steam, air, carbon dioxide, carbon monoxide, 
hydrogen, generator gases, ammonia, chlorine, and vaporized chlorides. 


OsKTRiruoAL Separator [for Olariftino Carbonated Juiojts]. Fredr, W. McEntire, 
of Salt Lake City, Utah, U.S A. 225tS96. December 18th, 1923. 

A centrifugal machine for the clarification of carbonated juice is described, having a 
basket and a basket frame which are rotatably at slightly different speeds, the diflerence 
in speed being utilized for conveying the material upwards between basket and frame. 
Material is fed from the source of supply through a hollow sleeve into the bottom of the 

igee also /.A.J , 1926 , * " 
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basket; basket aad basket frame are rotated at slightly different speeds, and the material 
is thus forced outwardly by centrifugal action. Being slightly heavier than the liquid, 
the solids are thrown furthest; they engage the wall of the basket; and are carried 
upward by the spiral guide ways until they reach the level of an upper chamber, when 
ploughs gradually and gently change their spiral direction into a radial one and they are 
fed into a stationary collecting pipe. In the meantime, the liquid remains in the central 
portion of the basket, and is carried upward through the opening into the lower chamber 
from whence it is discharged. 

CaNTKiFUQAL LiNiNG. J. Y.Johfison (Van Lelyveld & Co., of The Hague, Holland). 
SSOySOS. November 16th, 1924. 

Strainer separators having a perforated outer wall and a perforated inner plate are 
provided with an intermediate member, which consists of a corrugated, perforated plate. 
Corrugations extend in a vertical direction, and one side of each corrugation has a steeper 
slope than the other. The perforations are all in the same sloping side of the corrugations 
and may extend over the bends of the plate. 

PoLAUIZBR OU ANALYSEa FOR POLARIBCOPEB (OR SaCCHARIMBTERS). OptiSChC AnStUlt 

C. P. Goerz A.-G., of Berlin. SSI,848 ^ March 18th, 1926; convention date, 
April 7th, 1924. 

As polarizer or analyser of a polar iscope, polariineter, or saccharimeter, a doubly- 
refracting crystal is employed. Referring to the illustration of the invention. Fig. 1 

shows a simple lens / the axis of which is at right- 
angles to the axis of the crystal, a shutter S is employed 
to cut out one of the refracted beams. The lens 1 may 
be used in conjunction with a glass lens o. Fig. 3, 
which as shown renders one of the beams divergent, 
thus avoiding the uso of a shutter. An object 8 illumin¬ 
ated by the other beam can be projected by an image 
producing system 6. The lens d, or a system of lenses, 
may be so selected as to form, in combination with the 
lens i, a non-focal system which can be placed m front of an image-producing system. 

Separation of Colloids from Sugar Juices and the Likb. K, Yamashita, of 
Kitatoshimu-gori, Tokyo, Japan. SSI,480. December 30th, 1924 ; convention 
date, March 29th, 1924. 

Colloids dissolved or suspended in liquids are separated by adding a floating medium 
or media such as oils, creosote, or coal tar, and also adding to or producing in the liquid a 
gas and agitating the mixture uniformly so as to produce minute gas bubbles which attract 
and collect the colloidal matter and are themselves collected, with the aid of the floating 
medium, in the upper layer of the liquid by allowing it to settle or by other means such 
as by centrifuging. In one example, colloidal matter, such as pectins and gummy sub¬ 
stances, is separated from roughly Altered cane sugar juice by adding petroleum and 
calcium carbonate and then treating with sulphuric acid and agitating. The bubbles of 
carbon dioxide produced are then collected. This treatment permits the omission of some 
steps in the treatment of the juice, for example the first filtering in a filter-press, and is 
said to increase the yield of sugar and decrease the amount of molasses produced. 
Molasses may be treated in the same manner as the cane sugar juice to produce a practic¬ 
ally pure crystalloid solution, water being fiist added if necessary. The gas may also be 
added to the liquid under treatment by dissolving carbon dioxide therein under pressure 
and then reducing the pressure so that gas is emitted, or by blowing in air. The floating 
medium or media may be added before or after the gas, or at an intermediate stage. The 
process may be applied to the removal of colloidal impurities^from vegetable juices, to the 
recovery of fatty acids from the waste liquid of silk-scouring, or to the removal of cloud¬ 
iness from beer; or, generally, to the removal of colloidal substances from any liquid. 
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Save-ALL (oh Enikainmbnt Arrestor) for Evaporators and Vacuum Pans. Ernst 
W> KopkCy of Manila, P.I. l,525ilS6» February 3rd, 1926. 

Referring to the drawings illustiating the invention, 1 indicates the main shell of a 
typical evaporator, such for example as a vacuum pan, which is provided with a conical 
head section S terminating in the discharge neck or outlet S, Mounted within the 
cylindrical shell of the evaporator, and preferably near the upper end of said shell and 
below the outlet J, is a transveise or diaphragm which is fashioned to fit accurately 
within the shell, which is usually circular in cross section, said diaphragm being secured 

in position by brackets or angle 
sections 6. The diaphragm is pro¬ 
vided with a relatively large central 
opening 6 through which the vapours 
and any liquid entrained therein pass. 
The outer peripheral portion of the 
diaphragm ^ is provided with a series 
of drainage orifices 9 which are located 
adjacent the wall of the evaporator 
shell /, and secured to the upper face 
of the diaphragm is a series of baffle 
plates lOf each of which oveihangs a 
drainage orifice 9, the body portion 
of each baffle plate being inclined at 
an angle of substantially 60® to the 
plane of the diaphragm. Mounted 
above the central opening 6 of the 
diaphragm is a defiector plate 7, 
which is preferably in the form of a 
fiat disc approximately twice the dia¬ 
meter of the opening 6 and disposed 
concentrically with the latter, and 
interposed between the diaphiagm 4 
and the defiector plate 7, is a seiies of 
arcuate vanes S which extend from 
the edge of the diaphragm surround¬ 
ing the opening 6 to the circular edge 
of the defiector plate 7, said plates 
being disposed in circular series about 
the opening 6, as indicated in Pig. 2. Operation of the device is as follows- The 
vapours generated in the boiler section of the evaporator pass at relatively high velocity 
through the central opening 6 toward the discharge opening S, and tend to carry with 
them varying percentages of liquid, depending upon the character of the primary liquid 
which is being operated upon. The vapours and entrained liquid passing through the 
opening 6 in the diaphragm 4 impinge upon the deflector plate 7 above the opening 6, 
which changes the course of the flow of vapour liquid abruptly from a vertical direction 
toward the outlet 5, to a horizontal direction across the diaphragm 4 toward the wall 
of the shell 2. In addition to the change of direction of flow from a vertical to a 
horizontal, the vanes S impart to the vapours and entrained liquid, a whirling movement 
so that they sweep over the top surface of the diaphragm at relatively high velocity and 
impinge on the under inclined faces of the baffle plates 10, which are effective to arrest 
the liquid carried by the vapour and cause the latter to be discharged downwardly through 
the orifices 9 into the portion of the evaporator chamber 2 below the diaphragm The 
disposition of the baffle plates in peripheral series around the diaphragm 4, and inclined 
at an angle to directly oppose the centrifugal whirl ot the vapours produced by the 
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deflector plate 7 and the arcuate vanes 8^ is effective in setting up a relatively strong 
down-draft through each of the oriflces d, thereby not only insuring a prompt discharge 
of the separated liquid from the vapours, but also preventing any upward flow of 
the vapours through said oriflces 9, In practical application to vacuum pans or similar 
devices for sugar juices, the apparatus has been found to be effective in separating and 
recovering the entire liquid content of the vapours, and returning the recovered liquid to 
the boiler section of the evaporator. Obviously the diaphragm and associated deflector 
plates 7 and arcuate vanes 8 may be constructed and assembled in various ways, or if 
desired may be formed as an integral casting. When, however, it is desired to apply the 
device to an evaporator that has already been installed and in use, the diaphragm may be 
formed of one or more sheets or sections, or the diaphragm and the associated deflector 
plates and vanes maybe formed of multiple castings which maybe individually introduced 
into the evaporator shell through the usual manhole, and assembled within the evaporator 
in the general arrangement indicated in the drawings. 


Open Evaporator roii Juicn, using Direct Fire. Mano Tetdn L and Manuel 
Maria Terdn L,, of Valera, Venezuela. 1^514ASS. November 4th, 1924 
(Five figures ; five claims.) 

Claim IS made for * sugar evaporating plant designed to effect the expeditious 
and convenient handling of sugar juices, which includes a plurality of heating receptacles, 
a single means for receiving juice from the press and adaptable to deliver it into one or 
the other of said receptacles, a defecator disposed at a level lower than the heaters, a 
plurality of evaporators disposed in a group at a level lower than the defecator, connexions 
between the heaters, the defecator and the evaporatois whereby the juice will naturally 
flow from the heaters to the defecator and from the defecator to the evaporators by 
gravity, and means in said connexions to control said flow whereby the juice can flow 
from either one of the heaters to the defecator and from the defecator into any one or 
more of the evaporators.” 

SETrLiNo Tank for the Clarification of Liauios. Harald Ahlquest, of Now York, 
USA February 10th, 1926. 

A settling tank (for use more particularly for liquors obtained m the paper industry 
to facilitate the settling of solids from them) comprises a somewhat conical vessel provided 
with a device along its rim by means of which a uniform distribution of the unclarifled 
liquor may be brought about As the liquor traverses these side walls the mud settles out 
and flows along them but near the point of convergence the liquor changes the direction of 
flow and passes along the axis of the vessel in a stream which is separated from the entering 
liquor. The latter accordingly forms a somewhat annular stream and the liquor which is 
flowing in the reverse direction toward the outlet is m a somewhat cylindrical stream 
Claim 17 reads • Apparatus for the clarification of liquids containing solids in suspension 
comprising a vessel of inverted bell shape, a launder extending around the open end of the 
vessel, a driven shaft supported in the vessel and provided with stirring means entering the 
launder, a bell-shaped tank supported in the vessel about the shaft with its open end downi 
an outlet conduit communicating with the upper end of the tank, an outlet from the lower 
end of the vessel, and agitating means mounted on the shaft adjacent the outlet. 


Centrifugal Machines. (A) Philip T, Sharpies, of Meriou, Pa., U.S.A. Ue 15,954 
(originally 1,401,196 of December 2l8t, 1921). November 26th, 1924. {B) 

William V. Boek, of Eagle Point Colony, Ohio, U S.A. l,5Sl,868. January 
6th, 1923. {C) Selden H, Hall (assignor to The Dt Laval Separator Co,, 
of New York). 1^5^5,808. February 10th, 1925. (JJ) Carl G, T. Salenius, 
of Bohns, Sweden. 1,580,4^^* March 17lh, 1925 
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IMPOKTS AND EXPORTS OP SIJOAE. 
IMPORTS. 


Unkbpinsd 8ugaiib. 

Poland . 

Germany . 

Netherlands. 

France . 

Ozecho-Slovakia. 

Java . 

\Philippine Islands. 

Cuba . 

Dutch Guiana. 

Hayti and San Domingo .. 

Mexico . 

Peru . 

Brazil . .. 

Mauritius . 

British India . 

Straits Settlements. 

British West Indies, British 
Giiiuna& British Honduras 
Other Countries . 

Total Baw Sugars .... 

Ubfinbi) Sugars. 

Poland. 

Germany . 

Netherlands . 

Belgium. 

France . 

Czecho-Slovakia . 

Java . 

United States of America .. 

Canada .. 

Other Countries . 

Total Beflned Sugars .. 
Molasses . 

Total Imports. 


ONE Month ending 
J uNB 30 th 


1924. 

Tons 

1925. 

Tons. 

.... 

‘*66 

2,317 

6,203 

*204 

1 

laisds 

68*039 

17.826 

19,709 

3*392 

*296 

2^930 

1*800 

6,919 

8,820 

19,000 

1,466 

60,764 

110,669 

361 

3,234 

6,814 

120 

*287 

11,330 

1,690 

30*160 

13*794 

10*913 

4,122 

967 

23,634 

16,707 

66,670 

30,622 

66,848 

30,076 

146,966 

206,988 


Six Months ending 
June aorn. 


1934. 1935. 

Tons. Tons 


20,761 1 

9,020 

1,963 

19,762 

21,830 

1*032 

1,863 

2671706 , 

396*202 

84,364 1 

99*,829 

60*479 1 
22,328 
90,659 1 

36,627 
6,640 i 
12,690 1 

47,084 
63,960 , 

83,897 

42,107 

678,934 

691,772 

16,096 

3,360 

86,312 

19,630 

13,280 

5,984 

92,062 

10,448 

132,197 

119'l86i 

36*728 

16,270 

4,309 

46*269 

63,226 

1,533 

818,901 

103,622 

342,682 

112,749 

1,096,467 

1,147,163 


EXPOKTS. 


British IUfined Sugars. 

Denmark . 

Netherlands . 

Irish Free State . 

Channel Islands . 

Canada . 

Other Countries . 

tons 

20 

37 

3,909 

72 

*666 

Tons. 

101 

9 

4,107 

62 

U810 

Tons 

198 

177 

23,882 

614 

3.347 

Tons 

570 

86 

24,639 

414 

6*^6 

Foreign & Colonial Sugars. 

4,694 

6,088 

28,119 

31,083 

BeSned and Candy. 

96 

138 

671 

747 

Unrefined . 

21 

69 

4,985 

326 

Various Mixed in Bond.... 

• « * • 

. • • • 

.... 

e e e e 

Molasses . 

23 

19 

1,230 

214 

Total Exports. 

__ w - 

4,888 

6,814 

86,006 

4 . 

82,870 


Weights calculated to the nearest 
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United States. 

(miUtt t Qray.) 


(Tons of 2,240 lbs.) 

1925. 

Tons. 

1924. 

Tons. 

Total Receipts, January Ist to July 1st .. .. 

. 2,012,878 

.. 1,849,702 

Beliyeries „ ,, .... 

... 1,878,656 

1,786,610 

Meltings by Refiners ,, „ .... 

.. 1,760,330 

1,669,910 

Exports of Refined „ „ ... 

130,000 

91,000 

Importers* Stocks, July Ist . 

134,323 

64,986 

Total Stocks, July 1st . 

277,306 

192,025 


1924. 

1923. 

Total Consumption for twelve months . 

.. 4,864,479 

.. 4,780,684 


Cuba. 

Statsmbnt of Exports and Stocks of Sugar, 1922-1923, 
1923-1924, AND 1924-1925. 

1922-23 1923-24 1924-25 

(Toni of 2,340 lbs.) Tons. Tons Tons 

ExporU . 2,367,833 .. 2,231,001 .. 2,602,086 

StookB. 669,643 .. 929,239 .. 1,290,663 

3,027,376 3,160,240 3,892,749 

Local Consumption . 52,500 .. 60,000 .. 72,000 

Receipts at Port to May 81st. 3,079,876 3,210,240 3,964,749 


May SUt^ 19S5 


J. L Mxjxr. 


United Kingdom. 


Statimrnt of Imports, Exports, and Consumption op Sugar for Six Months 
■ND iNO June 30th, 1923, 1924, and 1925. 




Imports. 



Expouts (Foreign). 


1923. 

1924. 

1925 


1923. 1924. 

1935 


Tons 

Tons. 

Tons 


Tons Tons 

Tons. 

Refined . 

.. 242,902 

.. 313,901 . 

. 342,632 

Refined .. . 

2,682 .. 671 

747 

Raw . 

646,657 

., 678,934 . 

. 691,772 

Raw . 

10,270 4,985 

326 

Molasses .. , 

.. 77,994 

103,622 . 

. 112,749 

Molasse^^ . .. 

1,932 .. 1,3.30 

214 


967,553 

1,096,457 

1,147,153 


14,884 6,886 

1.287 






HOME Consumption 





1923 

1924. 

1925. 





Tons. 

Tons. 

Tons 

Refined 


.. 


.. 198,227 

.. 263.911 

352,239 

Refined (in Bond) in the United Kingdom 

. 463,233 

.. 460,030 

49,863 

408,024 

Raw .. . 




. 71,159 

44,524 


Total of Sugar .. 732,609 773,804 804,787 

Molasses . 0.311 3,711 3,673 

Molasses, manufactured (In Bond) in United Kingdom . 28,873 29,614 .. 29,485 


766,793 807,129 837,945 

Stocks in Bond in thb Customs Warbhousbs or Entbrbd to bb Warbroused 

AT June 30th, 1926. 


1922 1923. 1924. 

Tons Tons Tons. 

Refined in Bond . 59,450 46,560 39,700 

Foreign Refined . 78,100 69,860 .. 23,200 

„ Unrefined. 259,100 189,200 283,760 


391,660 305,600 346,650 
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United Kingdom Monthly Sugar Report. 


Our last report was dated the 9th June, 1925. 

The general tendency of the maiket during the period under review has been easier. 
At the start there whs a slight hardening of prices, hut at the close the market was weak 
and quotations for all descriptions weio lower than at any point of the campaign, lliis 
state of aifairs has been brought about by rain on the Continent, which dispelled all feais 
of drought in Europe, and continued pressure of the enoimous Cuban production, the 
balance of which has still to be marketed. 

Business on the terminal market has boon in large volume. The speculative bull 
interest has been disappointed, and whilst some are realizing, the bulk of the bull account 
both here and in New York is being transferred to forward montlis. June was finally 
liquidated at 16 b l|d. There was very little doing in July, and only about a thousand 
tons was tendered in liquidation of this delivery. Isolated transactions took place in July 
fr^m 16 b. 6d. to 16 b An enormona business has been transacted in August delivery owing 
to the liquidation of “longs’* and transfers to forward positions. August sold from 
16 b. 6|d. to 168 9|d. to ICs. 2id. to 168. 3Jd. to I6s. 7id. New Crop was at the outset 
firm and large speculative buying orders ensued consequent upon the prevailing dry 
weather in Europe October sold at one moment up to 17s OJd. and December to 
17s. 2id. but since then has fallen to Ids. 8Jd. and 16s. lOjd. respectively. March sold 
from 17s. 4jd. to 16 b. IJd.; May sold from 178. 4jd. to 16s. 3|d. The latest prices are 
July 16s. 6a., August 16s. 8|d., October 15s. 9d , December Ids. ll}d., March 16s. 25 d., 
and May 16 b. 6d. 

Trading in actual sugars has not been so acti\e as formerly, and the distributing 
houses and manufacturers are all holding dear sugar and all their confidence has forsaken 
them. They continue their policy of buying strictly from hand to mouth, and at any 
rate in the U.K. the invisible supplies cannot be large. Fine granulated on the spot sold 
from 298. lOjd. duty paid, less IJ per cent., to 29s. 3d. A large business was done in 
American and Canadian granulated, which sold from 17s. 3d to 168.3d. c.i f. London, 
whilst to other parts Ijd. to 3d per cwt more was obtainable A scarcity still exists in 
Czecho sugars, and it has been difficult to buj either for ready or for forward delivery for 
this campaign. Dutch granulated has been more plentiful, and sold from 17s. to 16 b. 3d. 
f.o.b. from ready to December. Belgium at one moment appeared to be more anxious to 
sell, but latterly has gone into her shell again. The value of Belgium Fine is 168 7jd 
and crystals IBs IJd. White Javas for May/June, June/July shipments have been sold 
down to 168. 4^d. c.i.f., but this class of sugar is not pressing 

The British and Continental Refiners have continued their purchases of Raws, and a 
fair business has been done in Cuba and San Domingo Raws from 12s. 7Jd. down to 12s. 
c.i f. This latter price is the lowest so far registered this year, and in fact, with the 
exception of the period of panic prices in 1921/22 owing to the financial crisis in Cuba, 
the lowest prices since pre-war days. 

The U.K. Refiners have done a steady trade and have been kept busy delivering old 
contracts, but compared to other market quotations there is little change in their price. 
Two alterations took place in their price; on June 24th, granulated was reduced by 6d. 
per cwt. but other makes remained unchanged. Again on July 10th all quotations were 
reduced by 6d. per cwt. The latest prices are No. 1 Cubes, 34s. 9d , London Granulated 
30s. IJd. 

The demand in America was good at the outset, but lattbrly the distribution to the 
trade has been disappointing. It is estimated that the U.S. consumption is 300,000 tons 
in excess of 1924. The Refiners have been constant buyers, but the price for raws has 
gradually fallen from 2f to 2| cents per pound, and the latest transaction reported is 
2f c.i f. New York. 

The Cuban crop progresses satisfactorily. The receipts at the ports to date are nearly 
900,000 tons more than last year, but the exports up to the present are 560,000 tons higher 
than the corresponding period of 1924. There still remain 13 Centrals working against 4, 
and there is every indication that the crop will probably be 6,100,000 tons. 

With regard to the European crops, the latest report from Mr, F. 0. Light gives the 
sowings as slightly in excess of last year. The dry weather which prevailed in the early 
part of the crop has not continued, and beneficial rains have occurred which have improved 
conditions considerably. However, it is not anticipated that the total European crops will 
be as large as last year in view of the abnormally high yield of 1924/26. 

21, Mincing Lane, Abthvk B. Hodgx, 

l^don, E.O. 3. Sqgar Merchants and Brokers. 

Julv 13th, 1926. 
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Notes and Comments. 

Industrial Affairs at Home. 

The last few weeks have been anxious ones for industry generally at home, 
because the coal trade has been on the verge of a disastrous strike which promised 
to extend (by way of sympathy) to the couiitr 5’^*8 transport, and possibly to other 
key industries. The mine owners declare they are losing money at the present rate 
of wages and coal prices, and that the miners must agree to work longer hours or 
take less money in wages. The miners on their part refuse to work a minute 
longer than their seven-hour day or to accept a penny less in wages, and allege 
on their part that the mines are not economically worked or managed. Each 
party from its standpoint refused to depart an iota, and a hurriedly arranged 
commission of enquiiy failed to move the opposing elements in time for the end 
of July when, failing an agreement, the strike was timed to begin. It did, how¬ 
ever, ascertain enough facts to warrant the Government in concluding that there 
was room for a more prolonged and complete investigation by an independent 
body. The thing then was to decide whether to let the strike develop with 
probably disastrous results to the whole industrial community for lack of coal, 
or to stave it off at a price, till a Eoyal Commission had done its best to ascertain 
the facts regarding the present-day economics of the coal trade, and public 
opinion would be better infoimed as to the merits and demerits of the respective 
contentions. The Government had to take into consideration the fact that the 
transport men were determined on their part to assist the miners by refusing to 
move any coal already mined ; and it was not hard to see that the effect of this 
would be to throw the country into industrial chaos for a period that could not be 
forecasted, and would in any event be very costly both to industry and to the 
taxpayer. So the Government took the only practicable step in the circumstances 
and agreed to subsidize the mines for a few months, so that the owners could 
afford to go on paying existing wages; in the meantime the whole subject of the 
economics of mining is to be investigated by a legally constituted body which, it 
is hoped, will be as largely non-partisan as possible—the partisans are wanted in 
the witness chair, not on the judicial bench. This decision has been criticized in 
the popular press as a concession to trade union pressure and as merely deferring 
the day of battle. But there are good grounds for hoping that if the problem of 
cheap coal production can be settled by next spring, a large step will have been 
taken in removing one of the causes of industrial unrest in this country; while 
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if no solution is possible by consent of both owners and workers, the country will 
be more completely in possession of the facts, and the Government will be on 
better ground for dealing with any industrial strife that, at the worst, might 
come to a head. 

We mention this subject of coal because it is so important a key industry in 
this country that any cessation of its production means a stoppage in the industries 
using it as raw material. The sugar machinery making firms who have been 
fortunate to secure orders not only for beet factories at home but for cane sugar 
plant abroad would soon be shut down, and failure to complete their contracts to 
time would repercuss in the sugar industry itself where prompt delivery in time 
for a given crushing season is of such patent importance. And failure of that 
Uprt does not end with the orders in process of execution, since the fear of pro¬ 
longed or renewed stoppage affects decisions to give other orders. For these 
reasons one welcomes the Government’s success in tiding over the crisis, and one 
refuses to accept as indisputable the dictum of some observers that the crisis is 
bound to come later on and might as well have come now. The fact is the whole 
world’s coal trade is unsettled at the moment, and it is conceivable that further 
time for reflection and deliberation may induce a more reasonable attitude on the 
part of the contending parties, and lead to a more lasting agreement. 

The American Sugar Consumption. 

The American sugar consumption for the first half of 1925 is not yet 
officially published. Messrs. Willett & Giay, in surveying the situation prior 
to the official announcement and basing their remarks on their estimate that the 
figures just exceed three million tons, have drawn their customary comparisons 
with previous years. In 1924 this six-monthly consumption amounted to 
2,680,950 tons, in 1923 to 2,593,691 tons, and in 1922 to 2,671,953 tons. This 
years’s figure is the largest one ever shown in the records, and a remarkable 
feature of its attainment has been the quiet and orderly manner in which this 
quantity has been distributed. The refiners have tended during 1925 to increase 
the carrying of sugar at consignment points, while there has been an increase in 
the number of such points to which refined sugar is now regularly consigned. 
The possibility seems then not precluded that the invisible supply has been con¬ 
siderably augmented, and that the figures of consumptioninclude an abnoimal 
proportion of such invisibles. 

However, time will show whether there is any great disparity between the 
consumption of the first half of the year and that of the second half. Messrs. 
Willett & Gray observe that it is rare for the consumption of the second six 
months to show up as well as the first half of the year, and a table they compiled m 
a recent issue giving the U.S. consumption for 10 years past in six-monthly periods 
shows that on the average the decrease in consumption during the second half of 
the year is about 16 per cent. Using this average figure as a basis, the indicated 
consumption for the second half of 1925 would be approximately 2j^ million tons, 
making a total consumption for the whole year of 5j^ million tons, which would 
be easily a record. The nearest approach to that figure was in 1922, when 5,092,758 
tons was consumed in the States. 

It is to be hoped that this estimate may be borne out, since that would be an 
important factor in steadying the tendency of increased production to lower the 
price of sugar to an unremunerative level. Sugar producers, at all events within 
the British Empire, are greatly concerned at the low price levels ruling to-day. 
Katal for instance has lately seen South Africa importing foreign sugars, and 
vould^not be averse to a dumping duty being impiQsed; as it is, the Union 
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Board of Tiade has been asked to investigate the situation. And Austialia, as we 
mentioned last month, stands to be mulcted heavily if sugar prices on the world’s 
market fall much more As for the West Indies and Mauritius, prices are ceasing 
to be remunerative, and but for Impellal preference we fear the outlook would be 
more or less critical But fortunately consumption is tending to increase too, and 
the opinion is held in some quaiteis that at the end of the year the visible supplies 
will be on the small side and will not hampei the sale of the new crop sugars. 
Facts about bugar takes the view that the Cuban carry-over will be less than 
2o0,000 tons and may be reduced still further by being transferred to stocks in 
lehners’ hands In the United Kingdom the Boaid of Tiade figures of con¬ 
sumption for the first half of 1925 show that 804,787 tons was absoibed, as 
compared with 773,804 tons in 1924 and 732,609 tons in 1923 This incieased 
amount though welcome is still fai fiom oui full capacity, taking the extent ot 
the population and its taste for sugai into cousideiation, but till tiade is better and 
theie IS less uneinplo 3 ment in this country, one can hardly look foi any marked 
inciease in our use of sugai 

The American Sugar Import Duty to be maintained. 

The Ameiican Piesident has lecentlyhad before him the report of the United 
States TaiifE Commission on sugai and has decided that the claim, that the exist¬ 
ing rate of duty is highoi than the actual difference between the cost of production 
in the United States and in Cuba is not fully made out, and that indeed differences 
in cost of production aie not sufficiently established undei present conditions to 
wan ant any change fiom the piesent duty The President also affirms tha<- the 
interests ot the consumei will be best seived by the existence of an ample supply 
of sugar which can only be aspuied bj the maintenance of the indigenous beet 
sugai industiy This apait he considers that American agiicultural production 
IS to-day ill balanced, there being too great a cultivation of wheat and other 
commodities, that aie destined foi foieign markets ovei which the U S holds no 
contiol while sugai, which the Ameiican consumer has to import in laige 
quantities, is tieated as of secondaiy importance The American Department of 
Agiicultuie has advised the Piesident that if the beet industry continues to be 
piotected, theie is suitable laud capable of pioducing quantities of sugar fai in 
excess of the Ameiican domestic requirements It is theiefore desirable that the 
excessive wheat acieage should be ieduced if possible by the substitution of beet- 
loot cultivation, and with this end in view it is not surprising that the Piesident 
hasiefused to accept the recommendations of the majoiity leport of the Com¬ 
mission (which proposed that the import duty should be reduced by 30 per cent), 
and has decided to postpone action, which means that till conditions mateiially 
alter in American sugar economics the present impoit duty is appropriate and will 
be maintained 

Africa and Sugar. 

To all students of the woild movements of sugar it comes as a surprise, 
soonei 01 latei, that Afiica generally has nevei taken any pait eithei in produc¬ 
tion 01 consumption of this piodiict It is tine that, in the westward migration 
of the plant fiom its home in India and the East, the Moois carried it along the 
northern coast of Afiica but no great development evei took place there In 
Egypt a ceitain amount is grown to the present day in the Nile valley, and at 
the opposite extreme m Natal a piomising industry has arisen during the last 
quarter of a century But both of these countries are outside the tropics, and 
have to be content, after years of experiment, with second-class, thin and hardy 
canes of the Indian alliance For the rest, we know from the reooids of early 
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explorers that the wanner and moister portions of the continent are peimeated 
by thick tropical varieties; but in no part, save latterly in Mozambique, are 
these grown in mass cultivation for the production of sugar. In the north 
ScHWlsiNFunT, in his exploration of the Bahr-el-Qhazal basin, came across thick 
sweet sugar canes in a semi-wild condition, as soon as he entered the tropical zone 
bordering the Congo basin; and in the south Livingstone, when he travelled 
into the upper Zambesi region, likewise found sugar cane in a similar condition 
soon after entering the palm belt. 

It cannot be held that the African is averse to the con sumption of sugar, for 
it is readily appreciated whenever obtainable, either in the foim of a fruit or as 
^ crude raw product; nor can the absence of suitable labour be advanced in 
explanation, because for centuries the industiy in the New World was dependent 
on this very labour in the form of slaves drawn fiom the west coast of Africa. 
It is simply another example of the evidence which has accumulated that Africa 
is still largely undeveloped as to communications, irrigation, agricultural know- 
ledge, industries requiring capital, and the exploiting of maikets. All of these 
defects are being rapidly corrected; and it is perhaps time foi the sugar industiy 
to seriously consider the problem of interesting the African native in this pro¬ 
duct, especially as there appears to be a piomise of an early ovei taking of demand 
by production in the world’s market, with an increasing competition foi new 
consuming centres everywhere. It is fair to assume that there is in Afnca a 
huge potential market for sugar, and it is a question whether that continent, 
with its immense areas of dry and desert land, will ever be capable of being self- 
sustaining as regards this important focd. These thoughts, which have occupied 
our mind for a number of years past, have received an impetus to expression, 
after reading an interesting report referred to on another page of this issue on 
the prospects of establishing a sugar industry in Uganda. Except on the west, 
the parts of Africa most suited for sugar cane cultivation are generally far 
removed from the coast; and, for the present, the lack of communications stands 
in the way of any great advance in propaganda work. In these ciicumstances 
the development of small, local concerns for the production of a crude raw 
material, advocated by the wiiter of the report, appears to be the most promising 
line along which to attack this interesting problem. 

Sugar in Argentina. 

According to the Monthly Review of the Bank of London and South America 
Ltd., the Tucuman cane harvest was proceeding apace at the end of May but had 
suffered interruptions following on heavy falls of rain and encountered the usual 
difSculties in transporting the canes to the mills over the sodden ground. Pros¬ 
pects of a profitable season are not particularly bright, owing to the competition 
of cheap imported sugar. Over 60,000 bags of sugar were landed from Germany 
during May, and further orders are in hand, while it is also regarded as probable 
that Cuban sugars may be offered at prices attractive to the Argentine market. 
It should be borne in mind that though the local consumer of refined sugar has a 
marked preference for the Tucuman cane product, which is of excellent flavour 
and appearance, the growing industrial uses to which sugar is put in Argentina 
to-day do not view the question under a similar aspect. For jam-making, pre¬ 
serves, sweet liqueurs, and confectionery in general, price is naturally the prime 
factor; and this accounts for present quotations of $3*75 (paper, say 5s. fid.) per 
10 kg. (about 278. fid. per owt.) for moist granulated on wagon at the mill, and 
$4*9fl%or refined (pil5). ‘ * 
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From the ** Sugar Cane,’* August, 1875. 

Anything of the nature of an innovation appears to have been distrusted 
“ Fifty Years Ago,” and in this issue of our predecessor it was necessary to have 
an account of experiments by J. SPENOEtt Hollings proving that maceration was 
advantageous. He estimated in a simple manner in a small mill the extraction 
after a first crushing, by weighing juice and bagasse, saturating the bagasse with 
a weighed quantity of water, recrushing the saturated bagasse, and again weighing 
juice and bagasse. Ills figures showed an extraction in the first milling of 13*97 
and one in the second of 0*75 per cent. 

Some notes (certainly by a partisan) were contributed on the history of the 
diffusion process as applied to the extraction of juice from the cane, some of his 
remarks being as follows : Since this time (1864-1865) under the protection of 
patents, this method has been introduced into most Einopean countiies; but it 
was only in 1866 that the diffusion piocess was applied to sugar cane in Aska, 
Presidency of Madras, East Indies. Mr. Mixchin, manager of the Aska Sugar 
Works went to Europe to have the machinery constructed. The cutting machines 
had to be invented, as those in use for the beet were useless for cane. No one can 
form an idea of the difficulties Mr. Minchin encountered .... Notwithstanding 
all this, he was able at the Exposition in Pans in the next year, 1867, to establish 
a perfect success, and he was the only one who obtained the great Gold Medal in 
this branch of industry. Since that time he has succeeded so well with this new 
process that he and his brother have been able to buy the Aska Woiks .... 
It must be stated that the process .... is an ideal one, which is considerably 
modified in practical working. One pait only is certain, that a vessel is never 
discharged unless it has the fresh water passed through it several times, which 
ensures nearly complete exhaustion, so that the cane slices do not give the slightest 
evidence of containing saccharine matter . . . . ” An account is then given of 
the introduction of the process into Louisiana at a mill known as Belle-Alliance, 
and again the writer gives a somewhat extravagant account of the results which 
are stated to have been obtained. 

It is of interest heie to diaw attention to a patent for the production of what is 
now known as “ active carbon.” Claim was made for the method of making a 
substitute foi animal chaicoal by intimately mixing 30 to 50 parts of lime, finely 
pulverized and only slightly slacked, with 100 parts of coal tar, and retorting this 
at a red heat. 

Lastly, theie is a paragraph in this issue of the Sugar Caue from a West 
Indian correspondent, which may again be reproduced by us, by reason of the hint 
there given, one which may still be taken advantage of by our readeis. “Before 
the Sugar Cane was published, there was no means of gaining any knowledge on 
cane-growing and sugar-making other than one’s own practical experience. It 
would conduce greatly to the diffusion of the required knowledge if planters would 
devote a few moments occasionally to penning their experiences, as there are many 
simple things known in one island which in a neighbouring one no one dreams of.** 

The Standard Bank of South Africa Monthly Review states that the latest reports 
from Natal indicate that the new cane crops are presenting a healthy appearance. Final 
estimates of the crop yield are not yet available, but it seems generally expected that it 
wiU beat least 200,000 tons, as compared with 161,000 tons last season. Several mills 
started operations in May, and crashing was general by the beginning of June. Stocks of 
last season’s sugars are now practically exhausted, and it is expected that all grades of 
new sugars will be much in demand, llnless, however, there is a sharp recovery in overseas 
values, opening prices will probably be lower than those ruling at the end of the old crop. 
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The British Beet Sugar Industry.' 

A Survey of its Recent Development. 

By ALFRED WOOD, 

Seo., British Sugar Beet Society, Ltd. 

The British Sugar (Subsidy) Act became law ou March 27th last, and it is 
now possible to survey the development of the sugar beet industry following its 
enactment. The Act has been passed with a measure of agreement among all 
political parties. State Assistance to the industry was first granted by a Liberal 
Premier. The Coalition Government remitted the Excise^Duty. The subsidy 
j^roposals were the scheme of the Labour Government. The Act which imple¬ 
mented these proposals was a Conservative one. The sugar beet industry has 
been taken above party, and the British Sugar Beet Society, which through its 
10 years’ history had refused to assume a party complexion, has the honour of 
direct representatives on its Committee of all the three political parties, nominated 
by their Leaders, to watch and guide its proceedings. 

The terms of the Subsidy Act are now familiar to everyone. The general 
public, however, find it difficult to measure relatively the substantial sums fiom 
the Treasury which the 10 years’ subsidy involves. These figures are better 
understood if calculated on the basis of lbs. in weight. When the excise duty 
was remitted in 1922, the import duty on sugar wao 2Jd. per lb. Mr. Snowden 
reduced this duty by 1 Jd. per lb. benefiting the consumer by over twenty million 
pounds sterling per annum. If 50 factories each produced 5000 tons of sugar per 
annum for the whole period of 10 years, the State assistance to the industry, 
calculated upon our total average consumption of sugar would not exceed one 
farthing per lb., before deduction of excise duty. The taxpayer therefore received 
a relief of l^d. per lb. upon the sugar he consumes, and under the British Sugai 
(Subsidy) Act undertook to return to the Tieasury for the benefit of the sugar 
beet industry during 10 years, up to Jd. per lb. of that relief. In the meantime 
he has further benefited by a fall in the world price of sugar of over Id. per lb. 

The Act establishes a principle long accepted in Euiope, but only recently 
recognized in this country, that beet sugar production is less a consumer’s 
question than an agricultural one. Sugar is the by-product of an improved 
farming system. Sugar beet cultivation abroad forms the basis of the agricultural 
programme, the mainstay of rural employment. It has been said that the subsidy 
is given to sugar manufacture and not to sugar beet growing. The actual facts 
disprove this. If the factory, without State help, is to sell its sugar profitably at 
world prices, it must secure its beet at the prevailing Continental prices. Last 
year the three factories worked 182,000 tons of beets for which £4^0,000 was 
paid to the farmers. The price paid was approximately 20s. per ton more than 
the Continental price, so that nearly £200,000 was included in the beet payments 
which, if not secured from the subsidy, could only have been paid from capital. 
The subsidy must be earned by producing sugar. To obtain sufficient beets, a 
high extraction, good quality of sugar, and a favourable market price are the 
risks of the manufacturer. The risk of the farmer, protected by a guaranteed 
minimum price, is that of yield, 

A further principle establishedby the Actis that 75 per cent, of the machinery 
employed in a new beet sugar factory or installed in an old factory must be of 
British manufacture. This condition, designed further to increase employment, 


^ XJie substance of a speeoli made before the Cheshire Ohamber of Agriculture. 
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was St first viewed with some misgiving. It fettered the liberty of the maim- 
faoturer in the choice of his tools, with which he had not only to earn the subsidy, 
but oontiime his work after the subsidy ceased. Delays in deliveries might cause 
new factories to lose the race with a growing crop. This statutory condition is, 
however, working satisfactorily. The power of dispensation given to the Minister 
of Agriculture to meet special difficulties has maintained confidence while efforts 
were being made to meet the new condition. Bemarkable enterprise has been 
shown by British engineers in the organization of their works and preparing the 
necessary plans and patterns for expeditious manufacture of sugar machinery on 
a time-limit programme. The dispensation has not been asked for, except for 
commitments made prior to the passing of the Act. 

The present development of the industry is encouraging. Last year three 
factories were operating. This next season 10 factories will be producing sugar. 
Apart from substantial extensions to the older factories, £1,826,000 is being spent 
upon the building and equipment of the new factories, of which 85 per cent, is 
being expended in this country. Of this sum £1,035,800 is being spent in British 
engineering shops. In addition, iipwaids of three thousand men are employed in 
factory erection. The capital raised to build and operate these factories is nearly 
three million pounds sterling. Five further factories are contemplated for the 
1926 season. 

Last year 22,637 acres of beet were grown. This year over 60,000 acres of 
beet are being grown—an increase of 160 per cent, upon last year. These should 
provide over one week’s supply of our sugar requirements. Eeports from the 
agricultural areas are favourable. The crops have received greater attention than 
hitherto. The advantages of eaily singling to increase yield are being realized. 
If satisfactory climatic conditions accompany the subsequent growth the yield 
should be good. 

The Prime Minister, one of the earliest members of the Society, said in a 
recent speech that there was nothing which a Government might more hopefully 
explore than to see if there might be some method of stimulating even more 
quickly the erection of beet sugar factories. The British Beet Sugar Society 
therefore takes this opportunity of setting out the principal difficulties which will 
retard tlie industry’s growth, and are actually prejudicing the investment of 
capital in new factories. These are (a) the shortage of beets to work the factories 
at full capacity, (5) the shortage of labour, notably at the critical periods of hoeing, 
singling and harvesting, (c) the prohibitive carriage rates to existing factories for 
beets grown by farmers in areas not yet served by factories, until each area is able 
to carry a factory of its own, and (rf) the inclination to build new factories too close 
to each other, particularly in districts where experience in sugar beet cultivation 
has already been gained. The solution of each one of these questions will go a 
long way to solve the others, and the Government, without statutory intervention, 
can give strong and effective support to the industry in arriving at a solution. 
Farmers who grow beet, about one-tenth of their root shift at present, would 
increase their acreage and many new growers would be secured, if the additional 
labour was guaranteed to them. The labour is there, especially in an unemploy¬ 
ment situation of great gravity, and farmers should exert great pressure upon the 
Labour Exchanges until the provision of efficient farm labour with suitable 
housing accommodation at seasonable periods becomes a regular feature of labour 
organization for agriculture. Some figures which I obtained* when at the recent 
International Congress of Amculture at Warsaw may be interesting in this 
connexion. The Polish Bepi^ic, which has 73 beet sugar factories, and 403,632 
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acres under beet has an average population, urban and rural, over the irhole 
country of 29 per 100 acres. The total population of Germany averages 61 persons 
per 100 acres. According to the Oeusus of 1921, the corresponding iigure for 
England and Wales is 98 persons per 100 acres. Taking the egricultuiol aiea 
alone, 29 persons live upon the land per 100 acres in PoUnd and 20 persons in 
Germany. The area in England and Wales of arable land and grass is 25,876,797 
acres. According to the most favourable figures in English records, not more than 
3,764,606 persons live upon the land, an average of 14 persons per 100 acres. In 
comparison with Germany, therefore, there is a shortage upon English agricul¬ 
tural land of at least 1,500,000 persons or upwards of 300,000 families, in spite of 
the fact that this country is nearly twice as thickly populated as Germany. 


Cane Varieties grown in the Hawaiian Islands. 

The cane varieties grown in any important sugar tract are always of interest, 
and especially where a series of changes have been a marked feature during the 
development of the industry. Such changes appear to have always been notice¬ 
able in a considerable degree in Hawaii and, what is more interesting, appear by 
no means to have ceased: opinions seem to be divided as to what varieties or even 
classes will ultimately survive in this remaikable sugar country. Taking at 
random such figures as are available, it is both interesting and instructive to 
record some of the changes that have taken place during the last decade and a 
half. Gebrligs writes as follows somewhere about 1910: ‘‘The cane vaiieties 
most prevalent in the Hawaiian Islands are Lahaina, Yellow Caledonia and Eose 
Bamboo, while a few seedling cane varieties from Demerara are cultivated or on 
trial. In Oahu and Maui, Lahaina is almost exclusively cultivated, and Yellow 
Caledonia is in evidence in Hawaii, while the Kauai plantations plant both these 
kinds, together with Eose Bamboo.*’* 

In 1920-1921 the following figures are recorded* of the Hawaiian varieties 
grown on over 1000 acres: Yellow Caledonia 107,334 acres, Lahaina 43,499, 
D 1135 23,610, H 109 20,616, Striped Tip 5604, Striped Mexican 4938, Yellow 
Tip 4728, D 117 4658, Eose Bamboo 3298, H 146 1462, Yellow Bamboo 1357, 

The industry appears to be still unsettled as to the varieties to be grown to 
the best advantage; but the tendency to-day is clearly traceable on a perusal of a 
paper on “ Cane Varieties in Hawaii, 1924 Plantings,” by W. P. Alexander* 
printed last year. This paper is divided into two parts, the first and smaller 
section being devoted to commercial plantings and the second to experimental; as 
the trial of local seedlings and varieties is, in its early stages, more or less a 
matter of purely local interest, the first part of the paper alone is here dealt with. 
The author treats his matter geographically and, in place of the total acreages 
given above, deals with each island separately and in the case of Hawaii each 
district. It must be conceded that this method of treatment fully justifies itself, 
in that one obtains a much better idea of the particular value of the varieties 
entering into competition in Hawaii, whether as regards elevation, warmth or 
moisture—matters of considerable interest to outside readers. 

The method of judging the changes which are taking place has also been im¬ 
proved beoeuse, in place of the gross areas under the different varieties in the 

. jt —I .-..... 

* ‘ The World’s Cane Sugar Industry. 1912.” * LovUiana Planter, 1990, October 9th, p. 189. 

* Presented at the Third Meeting of the Association of Hawaiian Sugar Technologists. 
Honolulu, ^tober 97th, 1994. * 
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different tiaots, details are given of the acreage of each comxneicial variety 
ploughed out during the year as contrasted with that planted afresh. Presumably 
the cane, once planted, is grown in Hawaii for a series of yeais before being 
ploughed out, and thus a study of the figures will give a lecord of the accumul* 
ated experience in each tiact of the behavioui of any variety duiing a stated peiiod 
and the direction in which a change is desired Much safei deductions can thus 
be drawn as to the changes of opinion taking place than by the more usual 
comparison of the acreages under each cane duiing two consecutive years 
Incidentally, it is interesting to note that the authoi feels himself safe in foie- 
casting the line along which the gieatest economic advance maybe expected to 
take place Contrary to the opinion fiequentl} expiessed dining lecent }eais, 
that the commeicial success of the sugar industry ina} possibly be best secured 
by the incieased planting of heavy jielding, lesistant varieties with infeiioi 
juice, Alexander “ basing his opinion on the lesults secured from H 109, feels 
justified in stating that the gieatest opening for advancement on the agiicultural 
side of the industry is thiough the bleeding and selection of the best vaiieties 
It appears to us to be quite probable that the futuie will see botli of these lines 
developed because of local diffeiences, e g , between Oahu and Hawaii islands. 

A summary of the mass of figuies presented in this papei is appended below, 
but, stimulated by the remark quoted above, we have ventured to anaU se the 
whole senes of figuies independently, foi the benefit of the general leader It 
must of course be lemembeied that the ploughing out of any vaiietj is a purely 
routine piactice, and of itself merely indicates the extent to which the vaiiety is 
valued and giowu , also, that the acicages ploughed out do not altogethei 
tally with those freshly planted, because of fallowing, etc In fact the total 
numbei of acres given ns ploughed out falls shoit of those replanted b} about 
5000 duiing the jear uudei leview The hguies aie also admittedly incomplete 
and deal only with plantations which have sent lu the necessaiy ietui ns , but it 
may be assumed that the lesults obtained aio faiil^ repiesentative With these 
cautions the following totals of the moie impoitant commeicial vaiieties will, it 
IS thought, be inteiesting In each case two figuies are appended to a vaiiety 
the fust being the number of acres dug out and the second of those planted 
H 109 2013, 14,416 , Tip Canes 472, 3969, D 1 Ido 1676,3302 all of these canes 
appear to be gaining in popularity The following appeal to be leceding in favoui 
Yellow Caledonia 9436, 3117, Lahaiim 4001, 111 , Stuped Mexican 458, 264, 
I) 117 925, 20, Bamboo Canes 637, 4, H 146 475, 0, H 227 138, 0 Lastly, 
among new varieties, Badila shows 37 acies ploughed out and 160 planted, while 
Uba has come into cultivation to the extent of 133 aoies 

And heie the valueof Alexander’s geogiaphical tieatment isdemonstiated 
H109 gained 12,528acres in Kauai, Oahu and Maui wheie iiiigation dominates, 
and lost the little hold it had in Hawaii which u uiiiiiigated to the extent of 277 
acres dug out and only 62 planted The Tip canes gamed m Kauai 2525 acies 
and nearly 1000 in Hawaii, but aie not apparently being grown iii Oahu and 
Maui, possibly because of the lower elevation of the estates D 1135 gained some 
3000 acies m Hawaii and lost ovei 1000 m the othei thiee islands, in the lattei 
case piesumably owing to the competition of H 109 foi the low lands undei 
irrigation. Yellow Caledonia lost ovei 6000 acies m the three northern islands, 
while it held its own in Hawaii. Lahaina is obviously no longer a seiious item 
and will piesumably soon disappear fiom the list eniiiely; it does not appear to 
have been grown to any extent in Hawaii, and the aci es dug out elsewhere probably 
refer to plantings made years ago 
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The following are the details extracted from the body of Alexandeb’s paper, 
the figures in each case being succeeded by some of his remarks. The percentages 
are those of the total number ploughed out or planted in the tract. 


Kauai [11 pJantation$ reporting). 


Ploughed Out. 


PlAHTED. 


Yellow Caledonia 4876 acres or 

75 percent. 

.. 276 acres 

or 4 per cent. 

Lahaina 

.. 620 „ 

8 

0 


D1136 .. 

.... 616 

8 

222 „ 

3 

H109.. .. 

.. 386 

6 

4239 „ 

66 

Yellow Tip 

0 

— 

2462 „ 

32 

H146.. .. 

.. 124 

2 

0 

— 

Badila .. 

.... 24 

— 

118 .. 

— 

The outstanding fact in Kauai 

is the replacement of Yellow Caledonia 


D1135 by Yellow Tip. All the plantations on the north-east side of the island 
have begun filling their unirrigated lands with Yellow Tip, “as its vigoui, stand 
and rate of growing all point towards a decided eclipse of the old reliable Yellow 
Caledonia.’* As in Oahu and Maui, H109 is fulfilling all the requirements where 
irrigation is practised, replacing Yellow Caledonia, Lahaina, D1136 and H 146. 
Badila shows a slight increase but is not very popular for several reasons, tne 
chief of which are its low fibre content and susceptibility to rat damage. Among 
the new Hawaii seedlings, H 456 is planted on 73 acres and its ratooning charactei s 
are being observed. 

Oahu {7 plantations reporting). 


Ploughed Out. Planted. 

Yellow Caledonia 1679 acres or 34 pei cent. .. 67 acres. 


Lahaina 

.. 1638 

31 

3 ,, 

H109 .. 

.... 616 „ 

12 

4958 y, or 98 per cent. 

01135.. 

.. 608 

12 

0 „ 

HU6 .. 

.. 267 ., 

6 

0 „ 


H 109 is thus beyond all doubt the standard variety in Oahu, and there will 
soon be none of the older ones left. At Ewa plantation, 616 acres of this variety 
ploughed out were replanted with it again, showing that this cane has no rival in 
the island. H89d8 was planted on 2 acres at the Oahu Sugar Company’s plan¬ 
tation, and Wailuku No. 2 on 5 acres at Kalmku. 


Maui (5 plantations reporting). 


Ploughed Out. Planted. 


Lahaina .. .. 

1943 acres or 61 per cent. . 

108 acres or 2 per cent. 

H 109 . 

734 

„ 19 

6166 91 

Striped IMexican.. 

464 

„ . 12 

2^8 

D 1186. 

236 

M e 

71 

Bamboo .... 

221 

M 6 

0 

Yellow Caledonia 

123 

„ 3 

0 


This stronghold of Lahaina has obviously fallen to H 109, while Striped 
Mexican, H146, D1135, Bamboo, and Yellow Caledonia are being rapidly discarded* 
Badila is planted on 25 acres, and of the newer seedlings, Wailuku Nos. 2 and 4, 
are finding favour on a small scale. 

Hatuatr.—This island is divided into Hau, Hilo, Hamakua and Kohala 
districts and these are separately and more or less incompletely reported, the 
numbers of estates sending in returns being 2, 5, 5, and 2 respectively. The 
varieties g^own appear to di^er somewhat widely from those in the other three 
islands, in that H109 has no place, D 1135 and Tip are on the whole increasing, 
while Yellow Caledonia is about holding its own, according to figures given by 
AlexaUdeb. * ^ 
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Kau dutrict {2 plantatione)^ 

PiouGHED Out. Planted. 

Bamboo .. .. 416 acres or 83 per cent. ..0 — 

Striped Tip .... 60 ,, 12 „ ..0 — 

Yellow Caledonia 26 ,, 6 ,, .. 492 acres or 47 per cent. 

D1136. 0 „ 0 „ .. 644 „ 63 „ 

D1135 and Yellow Caledonia continue to remain the standard varieties. 
At Pahala (highest elevation) Yellow Caledonia has given 70 tons of cane at 
2000 ft. and D1135 the same yield at 2600 ft. 


Hilo district {incomplete). 


Ploughed Out 

Yellow Caledonia 1343 acres or 

90 per cent. . 

Planted 

,. 1936 acres or 79 per cent. 

D1136. 

0 

0 „ 

,. 399 

16 

H227 . 

126 „ 

8 .. 

. 0 „ 

0 

Tip canes .. 

29 „ 

2 „ 

. 82 „ 

3 „ 


On the Mohai (lower) lands no cane has been found to equal Yellow Caledonia 
for the greater part of the district, where it has been planted for the past 20 years. 
No complaint is made of its virility, taken as a whole, and no seedling has been 
found to equal it. 

In the Manka (upper) lands D 1135 and Yellow Tip aie considered the best, 
although considerable difference of opinion exists as to their respective merits. 
A number of seedlings are being tried, as well as Badila, and some of the seed¬ 
lings have passed the experimental stage although only planted sparingly at 
present (totalling about 2 per cent, of the plantings). 

Hamakna district (5 plantations). 


Ploughed Oui Planted 


Yellow Caledonia 1096 acres 

or 46 per cent. 

. 356 

acres or 12 per cent 

D117 .. 

926 

38 „ 

. 12 

0 

0 1135 .. 

210 

9 M 

1740 

„ 61 

Striped Tip 

118 

6 „ 

. 654* 

„ 23 

H109 

100 

4 

0 

„ 0 

Uba.. . 

0 

0 „ 

. 66 

2 


The choice of vaiieties in this district depends largely on elevation and the 
prevalence of mosaic disease. Yellow Caledonia is not much planted above 600 ft., 
but 1) 1135 both in low lands and up to 1200 ft.; Yellow Tip is in favour for the 
highest lands, except where mosaic is present; Uba is being tried in high diseased 
areas and, as heavy yields of cane have been obtained in comparison with D 1135, 
it may be regarded as having passed the experimental stage. Several seedlings 
have also appeared on or above the horizon, including a TJba-D 1135 hybrid now 
planted on 4 acres. 

Kohala district {incomplete). 

Ploughed Out. Pr anted 

YmIIow Caledonia 296 acres or 36 per cent. .. 

Tip canes .... 266 „ 31 ,, .. 708 acres or 66 per Cfnt. 

H 109 177 21 „ .. 60 „ 6 „ 

D 1136. 107 „ 13 „ ..326 „ 30 „ 

No great change has occurred in this district, but the presence of occasional 
dry spells reacts against H 109 which needs irrigation. Even Yellow Caledonia 
‘‘is not able to withstand drought as once it did.*’ D 1135 for the middle and 
lower sections and Tip canes for the upper compose the plantings but, as mosaic 
is present and Tip canes are liable to be attacked, it is important to find a substitute 
for them. An experimental area of acres is being tried under Uba. 


Yellow Tip. 
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A Method of handling Cane Tassels 
for Breeding Work. 

By J A VSREBT, In ooUaboratlon with T. KUTSUNAl, U K DAS, 
RAYMOND OONANT and TWIOG SMITH. 

Of the Hawaiian Sugar Planters Experiment Station 

During the piesent bleeding season we developed a system of handling cane 
tassels foi bleeding which gives promise of being of tremendous help in the woik 
of crossing and selhng cane varieties. 

None of the methods used heretofore were wholly satisfactoi y Emasculation 
18 , of course, out of the question The bagging method, the method mainly used 
111 this work when accuiate results were desiied, is not satisfactoiy for several 
Reasons If cloth heavy enough to pievent the entrance of foieign pollen is used, 
the shading seems to weaken the tassel gieatly, and poor oi no geimiuation 
results If the cloth is too light one has no assuiance that other pollen has been 
kept out, so the object of the woik may be defeated. 

On account of these unsatisfactoiy lesults the majoiity of cane breeders 
working on a laige scale have lesoited to the so-called tying-on-of-tassels ” 

All breedeis aie familial with the details of this method and we shall not 
describe it It involves a gieat deal of work, requiring the continuous change of 
tassels and, of couise, no gieat piotection against foieign pollen Under the best 
conditions the cut tassels soon die. So in ordei to have good fiesh pollen on the 
stigmas in their most leceptive stage somebieedeis change these tassels in the 
night, generally from 2 to 4 a m. 

Oiii method consists of the use of a ceitaiu solution which keeps the cut 
tassels flesh and developing noimally lor a long peiiod of time The method is 
not by any means perfected ^et, as we have but recently staited its use on cane 
tassels But we feel that by making it public now othei bieedeis can do work 
with it and in that way hasten its perfection 

Aftei conducting a laige numbei of expeiiments (one bundled oi moie) with 
all kinds of pieseivatives and other solutions, we found that by placing the cut 
end of a cane stalk, with or without a tassel, in a solution of sulphuious acid 
(SOa), 1 pait in 2000, it will keep alive, in appaiently normal (oudition, foi 
several weeks Aftei being once placed in the solution no further attention need 
be paid to the tassel except to see that it does not grow beyond reach of the tassel 
to be pollinated 

Microscopical examination of pollen fiom tassels out from one week to ten 
days shows no diiieiences fiom pollen from fresh tassels. We have obtained 
germinations from pollen taken from a tassel out five^ays betoie, as shown m 
the following recoid by C, 0 Barkum, of the Pathology department 

Tassel Cut Novbiibir 7th, 1924 

On Novembei 11—pollen collected 12 noon—germinated 
On November 12—pollen collected 1 p m—germinated 
On No> ember 12—pollen collected 4 p m-germinated 
On November 13—pollen collected Sam —germinated 

Tassel Got November 17th, 1924. 

On November 20—pollen collected 9 a.m.—germinated 
On November 20—pollen collected 4 p.m.—germinated 

It IS very difficult to get cane pollen to germinate under any conditions, so 
the getting of these germinations of pollen from cut tassels shows the pollen to 
be goo8. 
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As showing that the cut tassels kept in the sulphurous acid solutiou develod 
norm ally) we have the following :— 

On October 2l8t, three tassels were cut at the Manoa substation (these were 
the first tassels of the season) brought to the main office and placed in the solution 
at once. When cut, the tassels had not fully emerged and no stigmas oi pollen 
sacs were out. These tassels were of the same variety and were kept isolated in 



Fig II Method used In obtaining 
crosses by means of tlio sulphurous acid 
method Tassels of the varieties to be 
ctossed aie placed in the solution and 
kept 111 a sunlit polleti-pioof room. In 
the early moining the tassels are shaken 
to scatter the pollen When inatuie, all 
tassels are planted 

a greenhouse. On November 6th, the tassels had matured and the fuzz was 
planted. On November 12tb. we obtained germinations. 

These results offer great possibilities in crossing'and selfing woik. If tassels 
so handled give good germinations it will be a simple matter to so isolate them as 
to be sure no other pollen has contaminated them. 


Fig I. This stalk has been in the 
sulphurous acid solution one week 
Flowers are still opening and are 
giving good pollen. 
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Ill our work with the sulphurous acid solution we hare found there are 
several things to be especially guarded agaiust. One is to be sure that the 
sulphurous acid solution does not contain sulphuric acid. This may be the case 
with old solutions which have been exposed to the light If any sulphuric acid 
he present the work will result in failure. 

The next precaution to take is to have a solution of the proper strength. 
The solution Bbould be strong ouough to prevent turbidity, but not been strM^ 
M ^ burn as leaves: in other words, the weakest solution that will prevent 
turbidity. We find a 1 to 2000 freshly prepared solution to be satisfactory. It 
IB poBBible that it can be somewhat weaker than this. 

We find it more aatiafactory to prepare our solutions ourselves with SO# gas. 
We prepare a 5 per cent. SOj solution by slowly bubbling the gas through 
water. This is diluted as we want it, 1 o.c, to 100 with water. Fresh stock 
solutions are made every week or so. 

Another precaution for successful work is to place the tassel in the solution 
at once. When getting tassels some distance from headquarters, the cut ends are 
put in water immediately after cutting. On arrival, where they are to be used, 
one joint is cut off under water and then the tassel goes to the solution at once, 
where it must remain continuously. Unless this is done failure generally results. 

We leave from 2 to 4 ft. of cane stalk with each tassel. The sugar in the 
stalk apparently is used for food by the plant in the solution, as at the end of two 
or three weeks or in some cases longer, there is no sugar left in the stalks. 

The methods iu use here previously and the various steps that led to the 
development of the new method are given briefly m the following paragraphs. 

Heretofore in our work here the pollen-bearing tassels of sugar cane for 
artificial pollination have been obtained some distances away, brought to the 
Station grounds, and treated somewhat as follows :— 

The lowest joint was cut away under water. The tassels were transferred to 
a container with clean water, taken to the female tassels or left leaning on a table 
so that the pollen grains could be utilized. The water in which the tassels wei e 
left standing was changed once or twice a day. 

The changing of the water was found rather difficult in some of the high 
cages, and sometimes the waste water was poured accidentally on important tassels. 
To obviate this difficulty experiments were started to find a method suitable for 
keeping out tassels alive and growing for say a week to ten days without ohanging 
water. 

The drying of the out tassels was thought to be due to clogging up of tubes 
through which water was taken up or by toxic substances in the water. This 
clogging could be brought about by some organisms in the water or in the cane 
stalks, by the suspended matter in the water, or by some decomposing material 
of the sugar cane itself. 

From past experience, it was suspected that, the growth of some sort of 
organisms in the water was responsible for the early death of cut sugar cane, and 
the source of these organisms was thought to be the surface of the cane. Hence, 
the first part of the experiment was to ffisinfect the cut ends. It was soon found 
that a dilute disinfecting solution was better than the treatment of the cut ends. 

The results so far obtained show two methods of value 

(1) Lowest joint is out away under water each day and the water in which 
the cane is standing is kept clean and fresh. 

'(2) Lowest joint is cut away under water, and the cane is transferred to a 
dilute solution of sulphurous acid, 1 part gas in 2^00 P^^ts tap water. The 
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solution IS changed whenever turbidity is noted. As a general rule we have no 
turbidity if the sulphurous acid solution is properly made. When it is necessary 
to change a turbid solution, one may as well change the tassel also, for if it has 
once commenced to wilt it will not recover. 

The following notes by Mr. Das give a few typical tests made and show the 
progress of the work to the present time. 

In this work Mr. Das has shown resourcefulness and initiative, and deserves 
great credit for the results obtained. 

The following gives the steps taken in developing the sulphurous acid 
solution method of keeping cane tassels:— 

The tassels are cut with 2 to 4 ft. of cane stalk (joints) on them. 

(1) The cut cane is put in tap water, changed every day. 

(2) The cut ends are immersed for about one minute in acid and then put in water. 

(3) The cut ends are immersed for one minute in alkali and then put in water. 

(4) The cut cane is put m a standard nutrient solution. 



Fig III. This stalk has been in the sulphuious aeid bolution for over a month The 
tassel matured, was planted and geniiinatioPB obtained Note tlie spiouted e^es All of 
this giowth has oocuriod since placing the stalk iu the solution Selfs may also be 
obtained in the same way. 

The canes all began to wilt and die in two or three days, and slime was 
detected. The next step was to have the slime examined by the Pathology 
department.^ It was found to contain bacteria, protozoa and fungi. Thenoefoith, 

' The Pathology department has been of great help in this work At the present time Mr 
Barnum is devoting all of his time to a study of pollens and related problems 
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OUT efforts were directed to controlling the growth of slime or keeping it in check. 
The first disinfectant used was mercuric chloride (1 in 20,000). This gave a better 
result and confirmed our belief that slime was an important factor. In another 
test the out cane was put in tap water which was changed every day, and each 
day the bottom joint was cut off, thus exposing a new surface to the clean water. 
The sticks did very well and we were able to keep them fresh two or three weelft 
and even longer. We later found that it was necessary to always cut at least one 
joint every day. It is necessary to cut off a node each time. 

Mercuric chloride (1 to 20,000) did not, however, come up to our full 
expectations. We thought it was too strong and we thereafter used more dilute 
solutions down to 1 in 100,000. There was no growth of slime, but the cane 
eticks never did very well, or as well as the sticks in water which had one joint 
cut every day. HgOlg together with sugar solutions of various strengths and 
standard nutrient solution was later on tided, but no encouraging result was 
obtained. Some canes were first steiilized for different periods in HgCl^ and 
then put in water changed eveiy day, but with the same result. 

We then tried cane sugar solution of various strengths, but in all cases the 
canes began to die in two or three days. 

We also used lime water, soil solution and many inorganic salts such ns 
ammonium chloride, magnesium chloride and lead chlonde. We tiied camphor, 
ether, chloroform and alcohol in water, but with no success. We then concentrated 
our attention to finding some mild disinfectant that would not have the killing 
power of mercuric chloride, but which would be as effective in keeping off the 
growth of organisms in water. Wo have tried the following:— 

(1) Potassium permanganate—1 gim, in 1000 c.c. of water. 

(2) Aspirin—20 grains in 1000 c c. of water. 

The cane did fairly well for about six days, but soon after the leaves began to die. 

(3) Formalin (40 per cent, commercial product) 6 c c in 1000 c.c 

It was too strong; leaves appeared scorched. 

(4) Boric acid—0*1 grm. in 1000 c.c. of water, 

0 5 grin, in 1000 c.c. of water. 

(5) Hydrogen peroxide (commercial product) 

250 c.c. in 1000 c c. 

143 c.c. in 1000 c.c. 

With (3), (4) and (5) the leaves became dry and brittle in one day. 

(6) Sodium sulphite—2 grms. in 1000 c.c. 

(7) Sulphurous acid (HaSOg) various strengths. 

Sulphurous acid has proved successful, though wo cannot say it is peifect as} et. 

The first experiment with sulphurous acid was started on September 15th. 
The strength used was 1 c.c. of the commeicial product (original analysis) 8-3 per 
cent. SOs) to 100 c.c. of water. In a day or two it was noticed that the leaves not 
only kept fresh but there was a marked growth of stalk. This growth continued 
as long as the stick was alive, though during the latter stages the rate of growth 
feU off. 

The first stick was alive about a week when, through some accidental circum¬ 
stances, the experiment was lost. However, it gave us very good indications and 
we tried another batch of new canes. All these stood the test remarkably well, 
and in all cases the cane was alive for more than two weeks. In one case the 
stick was alive for about one month and the growth during the period was nearly 
one and one-half feet. During all these days the solution was not changed, nor 
yma any part of the stalk cut off. As the solujtmn was taken up by the stalks 
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new solution was added to make up. Our attempt was now to find the jptimum 
strength of the solution in which the cane will do its best. We tried the same 
acid diluted as follows — 

0 6 c c to 100 1 5 c c. to 100 

1 c c to 100 2 c c to 100 

It was found that while the cane did pretty well in all these solutions, the 
solutions of higher stieugths (1*5 c c to 2 c c to 100) had some strong efiect on 
the leaves The solution 0 5 c c to 100 turned tuibid at the end of eight days and 
the stick: died soon after So it was concluded that 1 c c of the acid to 100 water 
was the best strength We then began to apply our experimental results on a 
big scale and undei legular field conditions Heie we weie faced with one minor 
difficulty The original stock ot 11,SO 3 being finished we had to use acid fieshl}' 
pieparedin our laboiatones We found that 1 to 100 o^ an 8 per cent H^SO, 
was too strong for the leaves We then worked down to 1 to 100 of a 5 pei cent 
acid freshly piepaied This time we got the same lesults as in oui pievious 
experiments The sulphurous acid fii st used had probably weakened on standing 
This probably explained the incongruity in the experimental results Howevei, 
we have now given this 1 to 100 ot 5 pei cent acid a tail trial and aie getting 
fine results We have been able to keep tassels alive in this solution for two 
weeks and even moie We have obtained good pollen all the time and some 
actual germination ot seedlings 

We still feel that some moie impiovements could be made, even on this, and 
we have been tiyiug it in many othei ways We have also been ^rying othoi 
organic acids and salts and some othei disinfectants ’ But one point especially 
associated with this H^SO, is its powei of stimulating giowth In this con¬ 
nexion, wo may mention one iiiteiesting experiment we made with ice The cane 
put 111 ice looked fiesh, but as soon as ice was withdrawn it died During these 
three 01 four days theie was no giowth at all 

We leaiii that the (jreiiuul ihomah & Petree Oonipaiiy, of 69, Victorii ‘^ticet, 
London, S W 1 in conjunction with Petree k Dorr Engineers, Inc , of 67, Wall Street, 
New Tork, have been appointed sole representatives for the Suchar Process Coiporation 
for Mauritius, Reunion, and the Portuguese and British African possessions The Siichar 
Corporation own or control the patent rights for ** Siichar,^^ the new clarify ing carbon, 
as well as the Suchar Process of white sugai uianufatture 

Through ‘ Lumina” spectacles all colours appear as in sunlight. Dr Hermann 
Weis, of Vienna,^ recommends them for general work in laboratories where man\ kinds 
of work are difficult to perform in artificial light By their use titration m such light 
can readily be made even with methyl orange whilst the colour and appearance of crystals 
and of precipitates can be recognized and described as accurately as in da^hght 

The Dominion Bureau of Statistics, Ottawa, has issued a report on the sugar industry 
of Canada in which the following data are given Dail} capacity of the seven refine*'ies of 
the Dominion raw sugar melted, 6,394,580 lbs granulated made, 6,263,420 lbs , soft 
sugar made, 696,086 lbs , and syrups, 224,618 lbs btafistics for 1926 Sugar manu¬ 
factured, 841,978,637 lbs , sugar imported, 17,039,979 , sugar exported, 119,121,347 , 
sugar available for consumption, 739,897,269 lbs , eipita consumption. 8 46 lbs 

Messrs Willett & Gra) m their prelimmaiy estimate of the United States beet 
crop for 1926-26 forecast an outturn of 825,000 tons of sugar, as compared with one of 
974,186 tons last year This reduction of some 160,000 tons is attnbuted largely to 
adverse weather conditions, early frost and then drought haiing afibeted the beet fields 

' Since writing the above we have started a test with Dakin’s solution with very en 
couragiiig indications 

* Industital and 1 ngtneertng Chemistry (\e»v Edition)^ April 20tli, 1925, page 6 
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The ‘' Crusher»Shredder. ’ ’ 

A New and Oris:lnal Cane Preparatory Device. 

fContributed ) 


Inxkoduction. 

Whereas the crusher and the shredder are cane preparatory machines known 
to the cane sugar industry for nearly half a century, the “ Crusher-shredder” is 
an invention of very recent date. To be more exact, the crusher was originally 
introduced in 1882 by Thomson and Black ; whilst the first shredder was patented 
as far back as 1879 by Faxjrb. The ‘‘Crusher-shredder,” however, came into 
being only in 1922 when patents were granted to the inventor, Francis Maxwell, 
D.Sc., M.LMech.E.. F.C.S.^ 

As we know, the crusher is characterized by a pair of grooved or toothed 
rollers which revolve at the same, but slow, speed (2-3 revs, per min.); whilstithe 
shredder, as is commonly in use, comprises two toothed rollers which revolve at 
different, and both at high, speeds (from 160 revs, per min. upwards). 

The process of crushing and that of shredding are fundamentally different; 
being, in fact, the opposite of one another. The purpose of crushing, as the 
term implies, is to bruise and cut or split the cane and thereby extract juice from 
it. On the contrary, the purpose of shredding is not to extract juice, but to tear 
and reduce the cane into shreds, and thus render it more responsive to the 
extraction stages carried out in the subsequent series of mills. In other words, 
crushing depends upon rolling under great pressure at slow speeds; whereas 
shredding depends on cutting without piessure between two surfaces running at 
different speeds, the high-speed roller cutting while “slipping” through the cane 
against the resistance furnished by the slow-speed roller. 

Shredding, in the practical and universally accepted sense of the word, 
cannot possibly be performed by a crusher, and vice versa. The use of separate 
units for these divergent operations naturally involves many disadvantages, such 
as expense of construction and maintenance, incompactness of structure, exten¬ 
sive fioor face occupied, and so forth. These disadvantages have constituted a 
problem which had not been solved until Dr. Maxwell conceived the idea of 
combining the two operations in one unit. This at once necessitated the complete 
re-organization of the components of the crusher and the shredder, resulting in 
the creation of a machine giving an entirely new result, to wit, a machine 
wherein the elements composing the combination effect not only the initial 
crushing of the cane and the expression of the juice, but also the shredding of 
the crushed cane. 

The invention of this machine accordingly constitutes a master patent—and 
indeed is generally acknowledged to be such—and creates a new species of cane 
preparatory devices for which the inventor has coined the name “Orusher- 
shredder.” The Maxwell machine is, therefore, the first and only machine of 
this designation in the history of the cane sugar industry. 

The Maxwell “ Orushbr-shbbdder.” 

The principle of the invention which constitutes the basic patent granted to 
Dr. Maxwell reads thus: A machine constituting a combined crusher and 
shredder for sugar cane, comprising a stand or unit of crushing and shredding 
rollers, and driving means therefor.” The accompanying diagram. Fig. 1, 
illustrates the modm operandi of the Maxwell apparatus diagrammatically. 


f 


^U.K. Patent, 1S8,120; 19^ 49». 
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The caue passes from the cane carrier direct into a pair of rollers with coarse 
teeth moving slowly under heavy pressure. A great deal of juice is at once 
secured, while the fibre resistance of the whole cane is destroyed by splintering 
under severe pressure. The matted cane is thus presented in the best condition 
to the swiftly moving shredding teeth on the third roller towards which the pre¬ 
paratory pair thrust the cane. While the crushed cane is still held in the grip of 
the slowly moving preparatory rollers it is operated on by the third or shredding 
roller. The prepared cane is teased, or “ combed** into shreds, by the toothed 
bars which are moving at high speed. Detached pith is tossed out quickly, while 
the rind, by virtue of its comparative tenacity, receives more severe treatment 
because it is held in the machine. The shredding teeth pick and out the pith and 
rind off the matted cane from the slow-speed rollers and throw the fibrous mass 
forward in an enclosed casing toward the mills. The juice has fallen clear and is 
not in danger of re-absorption. 

The speed at which the preparatory rollers revolve is that usually met with 
in ordinary crushers, namely 2-3 revs, per min.; while that of the shredding 



Fio 1 

Diagrammatic drawing of the Maxwell “Crusher-shredder.” 

roller is about 300-500 revs, per min. An important feature of the machine is 
that the shredding roller is independently driven, and consequently its speed can 
be regulated to any desired rate, say from 200 to 1000 revs, per min. Therefore 
the fineness of the shreds is completely under control. It may, however, be 
observed that Java experience has proved that a shredding speed of about 400 revs, 
per min. is ample to achieve the best result in subsequent milling. 

Fig. 2 illustrates a pile of bagasse produced by the Maxwell “ Crusher- 
shredder ’* in Java direct from cane (Seedling No. 247, fibre 15 per cent). 

Mbeits op Oanb Pbkpabation by Shredding. 

The benefit of shredding when reasonably conducted is not open to doubt. 
The yield of juice is definitely increased, and the extraction of sugar oorres- 
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pondiwgly raised. The gain will, of course, vary according to the efficiency of the 
milling equipment which succeeds the shredder and completes the work. 

It is evident that in these circumstances the mills become purely wringing 
or “mangling” machines, being freed from the duty of breaking down the fibrous 
structure of the cane. The rollers are set very much closer than in the case of 
milling in conjunction with crushers. The juice comes away with remarkable 
ease. Thus at the outset the first mill which receives the shredded cane from 
the “Orusher-shredder” secures much more juice with less power, and the 
maceration is freer and more efficient throughout the train. 

Diso-shredders, although useful under old conditions, do not cair^ the 
disintegration far enough. Shreds about ^in. wide and more are generally 
produced, and this is not nowadays regarded as sufficiently fine. Modern 
shredders, on the other hand, are criticized as giving too fine a reduction accom¬ 
panied with the formation of dust or hagaciUo, 



Fio 2 

Bagasse produced by the “Crushor-bliredder” m Java, fiom Seedling ^o 247 
fibie 16 per cent 

Note size of shreds relative to cgiue 

As the photograph (Fig. 2) clearly shows, the Maxwell “Crusher-shredder” 
gives an intermediate state of shredding. The degree of disintegration aimed 
at, and secured, was chosen after a study of other shredders at work and 
after due observance of the infiuence of shredding upon other phases of the factory 
work, notably clarification and power production. Its important advantage over 
other shredders, as already stated elsewhere, is that the fineness of the shreds is 
completely under control. 

Bad Influences of Powdered Bagasse. 

Everyone concerned in economical work demands cane shredded to a reason¬ 
ably fine state to secure good extraction and maceration, and also to secure dry 
fuel. But a point is reached at which the shreds may be so fine as to incur 
disadvantages, which state is reached when the Qbre i$ pulverized to such an 
extent that ^ large amount of dusty particles (bagacHlo) results, more especially 
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derived from the tender pith. These dusty particles are able to escape with the 
juice from the rollers and so form a far too voluminous ‘‘cush-cush.” The juice 
goes down laden with hagacillo, which passes through the sieves and gives trouble 
in clarification. At the same time, the whole body of the bagasse goes to its final 
destination at the furnaces in a powdery condition which makes economical burning 
difficult 

The “Crusher-shredder** produces very little dust for the following reasons: 
The preparatory crushing at slow speed relieves the high-speed element of a very 
large part of the “punishing” and dust-producing work. The operation of the 
shredding element itself is moreover novel in that the soft pith is teased or 
“combed** and tossed out, while the major part of the rind is retained for a 
longer time by the grip of the slow-speed rollers. The tenacious parts of the 



Fig 3 

Maxwell “ Crusher'Shredder ” (trial machine) at work 
Note texture of bagasse. 

cane thus cling by that very property (tenacity) which the machine is intended to 
destroy, while the less tenacious pith escapes a treatment which would be too 
severe for it. 

The character of the shredding performed by the new invention is easily 
discerned in Fig. 2. This bagasse is produced with a shredding speed of about 
400 revs, per min. It will be seen that the shreds are uniform and neither coarse 
nor dusty. 

Cost of Maintenance. 

Mill engineers are familiar with the severe wear and tear, and the expensive 
nature of the renewals for “ Disc-shredders** of the old type. The discs are in 
themselves large and expensive castings needing a special process in manufacture. 
Not only are the castings expensive, but they also need caieful boring and 
grinding on the end faces. Therefore, the expense of the discs is very heavy 
and forms a recurring charge every crop or two if the machine is to be kept in 
reasonable order. 

Of other types of shredders it may justly be said that the work done is far 
more onerous than it should be. These shredders pulverize the fibre, which 
excessive reduction of course re-acts upon the machine, necessitating a large 
number of replacements. 

In the Maxwell “Orushar-shredder” a double cui is made at these expenses. 
In the first place, the proper degree of shredding is aimed at and secured, thus 
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avoiding heavy power consumption and its attendant wear and expense. In the 
second place, the parts subject to abrasion are small castings of a simple kind 
bearing no expense in machinery or fitting. The maintenance in regard to the 
parts liable to renewal, namely, the toothed bars, is thus in every respect as cheap 
as can well be devised, and that fact is a potent inducement for the general 
adoption of the machine. It is shown in Fig. 3. 

Practical Operating Points. 

While in Java, Dr. Maxwell supemsed the erection and operation of a 
demonstration “Crusher-shredder” at the Padokan factory. The operation of 
this machine was witnessed by a great number of persons, including the majority 
of the leading sugar experts in Java, who recognized it as a most practical and 
efldoient cane-preparing device. 

In order to enable readers to form their own judgment of the Maxwell 
invention, we give here a few excerpts of testimonials by some of these leading 
Java experts. 

Dr. Ph. van Harreveld, the Director of the Java Sugar Experiment Station, 
Expressed his opinion thus:— 

“ We took much interest in your Maxwell patent ‘Crusher-shredder,’ which was 
demonstrated at the Padokan sugar factory at Djokja. The shredder gave a fine 
bagasse which was well fit for the following mills. The shredder roller got the 
bagasse directly from the crusher rollers, which enabled a very simple and strong 
construction. The fineness of the bagasse could be regulated by regulating the 
velocity of the shredder roller. Though the machine was of a small size for 
demonstration, we are convinced from the results that the full size machine, which 
will be set to work in Java next year, also will do its work perfectly.” 

Mr. AOKET, delegate of an important group of sugar mills in Java, with 
Mr. F. W. Bolk, the eminent milling expert who was formerly Director of the 
Technical Department of the Java Sugar Experiment Station, stated:— 

“ Mr. F. W. Bolk’s opinion as well as my own regarding your machine is quite 
good, and goes so far that there was sufficient motive for me to cable to my Board of 
Directors in Holland to make a proposal for buying a ‘ Crasher-sbredder,’ * patent 
Maxwell,' to be used on our largest estate ‘Gempolkrep.’ ” 

Mr. J. VAN Kobsvbld, manager of Kaliwoengoe Sugar Factory, and a milling 
expert of long standing in Java, wrote 

“During my long experience I have worked with Ross Cutters, Shredders, 
Crushers, Toothed Hollers, but was most surprised at the results during the 
demonstrations at the sugar mill * Padokan ’ with your patent ‘ Crusher-shredder.’ 
1. Your first roller and top roller crush the cane as well as any other crusher with at 
least the same extraction of juice. 2. Your third shredder roller gives a better 
preparation of the cane than Iliave ever seen with any'shredder and still better than 
with the former splitters in the Boss cutter. 3. The power in your ‘ Crusher- 
shredder ’ machine will be far less than that used in ordinary mill driving. 4. Your 
shredded cane is so prepared that after passing the first mill it will give full results 
in imbibition with juice or water.” 

While in the United States Dr. Maxwell came to an agreement with the 
Farrel Foundry and Machine Co., of Ausonia, by which this firm has acquired 
the exclusive licence for the manufacture and sale of the Malwell “ Crusher- 
shredder” in the United States, West Indies, and South American countries. 

The Farrel Company expect to supply installations in the West Indies and 
Hawaii for operation during the 1925-26 crop. The order for an installation has 
also been placed with the Sugar Machinery Manufacturing Co., Ltd., of Loudon, 
for South Africa. 



Soil Hygiene in its Relation to Cane “Diseasei" 

By MAUBIOK BIBD, B So , 

Berbioe, British Guiana. 

In the August, 1922, issue of Tht International Stigar Journal,^ the writer 
detailed instances of plant diseases being directly traceable to the lack of plant 
food, to make a vigorous, healthy growth, and ho would like now to record a 
striking example of what at first appeared to be an epidemic, but which was 
apparently a withering and dying of cane due to what IIarrison years ago very 
aptly called the “ unhygienic condition ” of the soil. 

At the close of last year, after a fine gi’owiug season throughout the autumn, 
the cane in places on several Estates, with which 1 am connected, began to wither 
at the top, growth appeared to cease and death ultimately ensued. As the trouble 
was too wide-spread to be accounted for by local conditions the matter was referred 
to the Colonial Mycologist, who after a thorough examination concluded that the 
cane was not diseased and suggested that the cause of death might be a toxic 
condition of the soil. 

In the meanwhile the writer had been making the following analyses, which 
we may first tabulate and then discuss. 

Analysis op Soils puom Affi ctbd Fields. 

Ingredients soluble in a l per cent solution of Citric Acid. 

Volatile Matter -*- n 

pci cent Soil Lime Magnesia Potasli Soda Phos. Acid 

1 . 13 04 . 0-094 .. 0-004 .. 0-020 . 0 095 0 004 

2 .11-92 .. 0 062 . 0-003 . 0-010 .. 0-107 .. 0 005 

3 . 12-78 .. 0-108 .. 0-021 .. 0 013 .. 0-146 .. 0 004 

Analysis op Soil biptkd fkom and admekino to the Hoots op Dead Cane. 


Iiiffiedieiits soluble in a 1 poi cent solution of Citric Acid. 


percent Soil Lime. Magnesia. Potash Soda. Phos Acid. 

16 68 . 0 070 .. 0 082 .. 0 024 .. 0 021 .. 0 022 

Analysis op the Ash op the Juice prom “Diad” and “Live’^ Cane. 

“Dead." “Live”* 

Silica per cent. Ash. 10 83 . 7 69 

Lime per cent Ash . 2-74 2-13 

Magnesia per cent. Ash. .. 7-63 4-88 

Potash per cent. Ash. 22*18 . 20-29 

Soda per cent. Ash. 1-14 .. 1*26 

Phosphoric Acid per cent. Ash. 2 81 .. 1*92 

Sulphuric Acid (SO*) per cent. Ash. 13-39 .. 14 05 


While in the above analysis of soil from witheied cane fields the phosphoric 
acid is on the low side, we frequently find it lower still without any appearance 
of dying cane; also, the analysis of sifted soil from the roots of dead cane shows 
such a large amount of plant food as to preclude any possibility of starvation 
being the cause of death. When, however, we examine the relationship of lime 
to magnesia, the condition is not so satisfactory. 

The widespread belief among sugar soil experts, that an excess of magnesia 
over lime exerts a toxic effect on cane, suggests that this may account for the 
withering and death in the case under discussion, for this excess is evident in the 
soil surrounding the roots of the dead cane, and, to a much greater extent in the 
ash of the cane itself. 

The soil of the affected fields is of an extremely impervious nature, being a 
very stiff clay; and, apparently, due to the abno^na;^ly rapid growth of the cane, 
1 Page 406. * Much of tins caue ultimately withered and dieO 
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the increased demand for lime, for the greatly extended foliage, drew more 
heavily upon the soil for this element, closely adjacent to the roots, than could be 
supplied without causing a toxic ratio of lime to magnesia to result. Had the 
soil been loose and porous, permitting a free circulation of soil water and hence 
of lime, probably no trouble would have resulted, since the average composition 
of the affected fields shows a satisfactory ratio of lime to magnesia. 

On the death of the cane, the demand for lime ceasing, the slow circulation 
of the soil water probably more or less completely restored the equilibrium 
between the lime and magnesia, for the succeeding crop had “ sprung ” nicely and 
has now for several months been growing vigorously and healthily. 

If the above is the right explanation of what at one time gave considerable 
anxiety to the authorities of the estates affected, and there seems nothing to 
contradict it, then the obvious safeguards, against a recurrence, are such agencies 
as will render the soil more porous, such as the incorporation of vegetable matter, 
more thorough tillage of the soil and applications of lime, for the double purpose 
of flocculating the soil and acting as a reserve in times of abnormally vigorous 
growth. 

1 may add that three such “ epidemics’* are on record in this Colony, each 
following a propitious season of rapid cane growth. 

The original source of magnesia is found when these soils are submitted to 
hydrochloric acid, the solvent disclosing almost invariably far more magnesia 
than lime; with a 1 per cent, solution of citric acid, however, more lime than 
magnesia is, as a rule, dissolved from the soil, and as the solvent action of the 
acids of the roots is supposed to be imitated by such a citric acid solution, this fact 
may in no small measure account foi the usual healthy growth of cane in the 
Colony. 


Experiments on the Clarification of Cane Juice using 
the “ Stream->Line " Filter. 

By C F AEMSTEONO. 

The experiments here described on the application of the ** Stream-Line *’ filter 
to cane juice clarification were carried out in Guatemala this year. This apparatus 
has been described in this Journal,^ and notices have been given of progress made 
with it. It is, therefore, unnecessary to give a further account of its construction. 

It is now recognized that the real clarification of cane juice is essentially the 
elimination of colloids, of the identity and nature of -^hich Utile is known. In 
the main, all processes rely on the employment of lime to coagulate the colloidal 
impurities. This is very imperfect, however, except in the carbonatation process, 
and although the ambition of most sugar manufacturers is to filter all their juice, 
the industry as a whole has to rely on settling methods with the consequence of 
a slight cloudiness. 

As a large percentage of factories are equipped for ordinary defecation, it 
would seem that the appUcation of the “ Stream-Line ** filter can be best effected by 
using the filter directly after defecation, without waiting for the sediment to settle, 
thus doing away with large ranges of subsiding tanks and scum presses; and, 
above all, obviating the holding up of large quantities of hot juices in tanks. 
With this in view, preparations were made to install the filter in a convenient 
place and connect to a vacuum Une. The first experiment was made as follows: 
' l.a J., 1933, 646, ess; 1994, 988; 19»^ 103 , 338. 
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The tank was filled with hot, freshly treated juice, containing all the scum 
formed by the lime and sulphurous acid acting on the juice. A careful record was 
kept of the flow of filtrate by means of a calibrated test-glass fixed to the receiving 
tank. The filtrate was brilliantly clear, but no colour change was observed. 

The packs, on being removed from the filter, showed a slimy brown scum 
i in. thick on their edges, and this ^eas removed by the scraper affixed to the 
filter. Using compressed air, I found the best method was to cut off the vacuum 
before the packs emerged from the juice; and as they emeiged, and while the 
scum was wet, and the tubes full of juice, to turn on the air suddenly, without 
using any scraper. When this was done, the scum fell off immediately, where¬ 
upon the compiessed air was at once shut off and the packs re-engaged in filtra¬ 
tion. The results were almost the same as the original effect with clean new 
packs, proving that the best method of cleaning is to use compressed air while the 
pack IS full of juice and the scum wet and easily detached. To bear this out, I 
ran one test by cleaning with compiessed air, brushing, and at the same time 
pouiing water on the brush. No better results were obtained, so that we can 
safely assert that only compressed air need be used. But it must be done as soon 
as possible after the pack is taken from the juice to be filtered. 

After details of the best mode of cleaning the packs were solved, a new series 
of experiments were started, with the idea of inci easing the filtering capacity by 
employing different compressions of the packs. These experiments were run on 
lines identical with the first series, using hot defecated unsettled juice, and 
thoroughly cleaning the filter and tanks with water and compressed air before 
each test. 

I increased the distance between the leaves, and was giatified to find a con¬ 
siderable increase of filtration. Taking a conservative average after cleaning, 
this was 16*25 galls, of juice per hour per sq. ft. of filtering surface. There was 
very little filtration after 2 mins.; the same thickness of scum was noticed on 
the edge of the packs and the cleaning was effected with only compresbed air. 

If it were possible to utilize each square foot of filtering surface for 1 min, 
only, each square foot would filter 23*4 galls, per sq. ft. per hour. This, however, 
I am afraid would be impossible, as in the 1 min. devoted to filtration a certain 
amount of the time would be handicapped by the change from compressed air to 
vacuum. The drop takes place at the start after cleaning with compressed air, 
due no doubt to the time lost in replacing compressed air by vacuum. 

As regards the quality of the paper, no deterioration was observed and no 
loss in weight occurred after weeks of filtering. 

From the foregoing, I think it is clear that the filter would be most useful in 
the early stage, i.e., for the diluted juice from the mills after it is defecated. 
This however means a very large quantity of liquor to be handleil. 

We may take it that an average cane factory with modem plant will turn out 
200 galls, of juice per ton of cane, which for a factory crushing 1000 tons of 
cane each 24 hours, equals 200,000 galls, of juice. We know that 1 sq, ft. of 
surface in this filter will filter 15*25 galls, per hour, but part of the hour is em¬ 
ployed in cleaning. 1 therefore imagine a filter, of which 50 per cent, is filtering 
and 50 per cent, is being cleaned ; then the area of filtering surface required for 
a 1000-ton factory would be only 1092 sq. ft. This is remarkable, considering 
that in a oarbonatatioii factory in which the writer worked, where the treated 
juice is very easily filtered in consequence of the heavy amount of granular 
precipitate present, the filtering area used (ordinary filter-presses) was 5184 sq. ft. 
for a crushing capacity of only 460 tons daily. 
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When it is realized that the filter deals with cane juice defecated in the usual 
way which hitherto has been almost impossible to filter, I think it will be 
agreed that an adaptation of the **Stream-Line*^ filter will greatly benefit the 
sugar industry. The filtering area required is remarkably small; it would do 
away with the necessity for keeping large quantities of thin juice lying in tanks, 
losing sugar and heat, and would thus clear a considerable floor space. Also, the 
elimination of the noisome scum station present in most factories, and the cutting 
out of expense of new cloths for the filter-presses (quite a large item in manu¬ 
facturing costs) would be realized. 

There should be a large field for the Stream-Line” filter in the beet sugar 
industry. In this branch of the industry, they have the same large amounts of 
liquor to filter, but the actual filtration is very easy compared with cane sugar 
lactones, as the carbonatation process, which means a granular precipitate, is 
employed. Without actual work with the filter on beet juices, I hesitate to give 
an estimate as to the gallons per sq. ft. per hour, but I am convinced that the 
rate of filtration with the ‘^Stream-Line** filter would astonish most manufacturers. 

It may be of interest to mention the filtering capacity of a cane sugar factory 
in the Argentine, which crushes 1300 tons of cane daily and filters all the juice. 
The dilute juice is sulphited heavily; lime and a mixture of phosphoric acid and 
kieselguhr is added, to bring the juice to a slight acidity; the juice is passed 
through heaters, and then through filter-presses at different pressures. The first 
is of low gravity ; but as the filtration diminishes, a high gravity pi essure is used, 
a pressure of 40 lbs. per sq. in. being finally applied by pumps, and the cake filling 
the frames being built up gradually. The filtering surface in this particiilai factory 
is provided by 40 filter-presses, the total filtering area being 18,000 sq. ft. Of 
these 40 presses, 16 aie actually filtering, the remainder either being cleaned or 
in readiness. Even with this enormous filtering station, it was hard work to keep 
ahead of the juice, so it is possible that the “Stream-Line” filter would be of 
benefit to this factory. 

The question may be raised as to the loss of sucrose in the scums. This can 
readily be dealt with by allowing the scums to fall into a receptacle, then diluting 
with water and filtering the mixture through another “Stream-Line** filter 
devoted to this purpose. 


The Canadian Sugar Industry. 

From a Canadian Correspondent. 

The seven sugar refineries in Canada, capitalized at $38,725,000, form an 
industry which occupies ninth place in importance in the Dominion, although in 
average value of production per establishment it leads all others. Two of the 
refineries are in Ontario, the leading Province of the country in manufacturing, 
two in Quebec, and one each in British Columbia, New Brunswick and Nova 
Scotia. In addition, the Utah-Idaho Sugar Company of Salt Lake City are 
building a plant at Baymoud, Alberta, with a capacity of 1000 tons of sugar beet 
a day, and costing about a million dollars. This Company will manufacture all 
grades of sugar. 

These refineries in 1923, the last year for which official figures, just published, 
are available, produced 420,000 short tons of sugar, valued at $76,144,000. Of 
this quantity 19,700 tons were made from sugar beet, which was grown that year 
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lu Canada to the extent of 22,450 acies, the yield of 216,000 bushels having a 
value of Sl»401,000, 

Canadian sugar is reaching the British markets in large quantities this year, 
and the imports appear to be increasing During the past three yeais, with the 
rapidly increasing imports into this country of Continental refined sugais, the 
imports from both the United States and Canada had been falling off, especially 
from the former country. In the case of the Dominion, the imports diopped in 
value from £1,735,000 in 1922, to £966,000 in 1923, to £713,000 in 1924 But 
duiing the first five months of this year £709,000 woith was imported, which was 
]ust twice as much asm the same period in 1923, and practically the same amount 
as in the whole of 1924 The imports fiom the United States during the first 
five months of 1926 were valued at £432,000, or about 60 pei cent of the value 
imported fiom the Dominion, as compared with £776,000 in the same period of 
1924, and £1,782,000 in 1923 In the five months of this year theio has also been 
a falling off in impoi ts as compared with 1924 fiom the Netheilands, Belgium and 
Czecho-Slovakia Imports from Germany duiing the same peiiod of 1925 
increased fiom almost nothing to about £112,000 Canada, theiefoie appeals to 
be gaining an increasingly important place in the Biitish sugai maiket, and if the 
first five months of this year are an indication of the future, will be an impoitant 
factoi in British supplies of refined sugar Already leading the United States by 
nearly double the quantity supplied, Canada now occupies third place in supplies 
to the British maiket, sending about one-third the quantity furnished b^ Czecho¬ 
slovakia, and half the amount supplied by the Netheilands. 

In 1924 Canada imported about 420,000 shoit tons of raw Eugar, Cuba 
supplying 85,000 tons, British Guiana and the British West Indies 128,000, San 
Domingo 78,000, the United States 66,000, Peru 24,000, and the Dutch East 
Indies 35,000. In addition theie was a considerable production of gianulated 
sugar in the Dominion made from Canadian grown beets foi which figures are 
not available, but which could not have been mateiially different fiom the figures 
for 1923, VIZ , 19,000 tons 

The most stiiking change levealed in the lepoit on the Canadian sugar 
industry, 3 U 8 t issued by the Dominion Bureau of Statistics of the Department of 
Trade and Commerce, is in themattei of exports of Canadian sugai during April, 
m which month a total of 12,400 short tons of refined sugar was sent out of the 
country at a value of $1,666,000, as compared with 4,100 tons valued at $788,000 
in April of last year The bulk of the lepoit is given over to statistics of the 
industry covering the foui-week period ending with May 23rd, and the figuies lun 
well ahead of last yeai, not only foi the period above-mentioned, but foi the 
peiiod fiom January Ist to the end of May. Thus for the four-week period total 
exports stand at 52,800 tons as compared with 33,600 tons in the coriesponding 
period of last year, while total shipments for the period Januaiy 1st to May 23id 
stand at 200,500 tons, as compared with 147,000 tons in the same peiiod of 1924 
Beceipts of raw sugar during the four-week peiiod under review were neaily 
double those for the coiresponding peiiod of last year, while total manufacture 
stood at 53,000 tons as compared with 40,600 tons in the same period of last year. 
Domestic shipments of lefined foi the four-week period stood at 31,500 tons, as 
compared with 25,900 tons a year ago, while export shipments amounted to 
21,300 tons, as oompated with 7,700 tons in the same period a year ago. 

According to Commefoe Bepotts, the demand for German machinery by the sugar 
industry in the Dutch hast Indies, amounting to 1892 metric tons m 1918 and 1774 tons 
in 1922, fell off to only 91 tons in 1923, and ceased entirely in 1924. 
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Fuel Economy in the Cane Sugar Factory.' 

By O H. W BAENHABT 

Economical Size of Mill Engines. 

The general rule for powei lequiied in an engine dilying a 2-roll ciusher is 
15 1 h.p per ton of fibre giound per hour; 30 per ton of fibre ground in a 3-roller 
crushei , and 30 per ton of fibie per hour for each 3-roller mill in a tram. This 
includes power necessaiy in operating juice strainers and cush-cush elevators, 
bagasse elevatois and other equipment incident to a mill. It is fuither based on 
au hydiaulic pleasure of 75 to 80 tons per liii. ft. of top roller A slow speed foi 
crushei oi mill engines involving a minimum of ieduction gearing necessitates a 
very laige engine. A high speed with a large geai latio is not desired, mainly 
because of the fact that bieakages are likely to occur, and it is desiiable to bring 
the engines to a stop in as short a time as possible. Furtheimore, there is a 
practicable limit to a piston speed. In ciusher engines a speed of 75 is the maximum 
desirable, while foi mill engines 60 to 65 has been found to be thepiacticable 



limit. A careful study oi Corliss engine diagiams and steam consumption data 
indicates a minimum steam consumption where the mean effective pressure is about 
40 per cent of throttle pressure. Beference to the accompanying diagram will 
indicate to what extent the steam consumption increases or decreases as the mean 
effective piessure varies from this figure. For a factory gnnding 50 tons of cane 
per hour with a thxottle pressure of 115 and a back pressure of 6 lbs., the difference 
in consumption could readily be 1400 lbs. per hour equivalent to 2 per cent, of 
the bagasse. In an extreme case where the pressure is double the optimum, as 
where an engine operates just short of the point where it would take steam ** full 
stroke,*^ the extra consumption would be equivalent to 9 per cent, of the bagasse. 

Elbotbioal Powbb Plant Equipment. 

The ideal arrangement for a null power plant where much outside power is 
supplied IS a non-condensing turbo-generator running in parallel with a condensing 
unit, the former to be controlled by a back-pressure regulator which controls the 

' Papei proBonted at Third Annual Meetlim of Association of Hawaiian Sugar Technolo¬ 
gists, Honolulu, October 37th, 1334 (here abridged). 
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load on it so that the pressure in the exhaust lines will be maintained at a constant 
predetermined point. By this arrangement theie will be no serious perturbations 
in the back-pressure system, the quantity of exhaust steam being always equal to 
the demand by evaporator, pans, and heaters, no live steam being used in these 
apparatus, the condensing load being maintained at a minimum. The size of 
non-condensing unit depends entirely on the extent to which the principle of 
“ extra steam is applied in the factory. The size of condensing unit will depend 
on this, and in addition the outside load to be carried. A fair estimate of the 
requirements can be made in each case, but it must be remembered that the demand 
for exhaust steam varies considerably according to the fluctuations in the boiling 
house and each unit must be designed for this variation. However, the extreme 
peak load in the case of the non-condensing unit occurs but a ireiy small pait of 
the time, and can possibly be neglected, as electrical equipment of this type is 
designed to carry definite overloads for short inteivals without harm. The next 
consideration is the steam rate of the unit. Whereas in central power stations 
most units are purchased on a basis of full load efficiency and operation is so con¬ 
trolled that only the moat efficient machines are delivering power, in the case of a 
cane sugar factory each of the machines mentioned should be puichased on a basis 
of aveiage efficiency over the ranges indicated. It will be appreciated at this point 
that for a given exhaust steam demand, for every kilowatt additional that the 
non-condensing unit can carry, due to a lower steam rate, the load on the condensing 
unit is reduced accordingly and a corresponding saving made in bagasse or in the 
extra fuel bill. 

Economizers. 

Standaid practice indicates a boilei heating surface of 450 sq ft. of fire-tube 
boilers for each ton of cane ground per hour, which conesponds to 376 sq. ft. in 
water-tube boileis. Both take into consideiation the heating surface which may 
be out of commission for cleaning, etc Assuming that a boilei operates at i a ting 
with flue gases at 600® F., then with other conditions favourable the increase in 
flue gas teinpoiature will increase the mean temperature diffeience and the latiiig 
in piopoition. The ratings and other data will then be *— 


1 J 

Teiiipei ature 
of 

Fine Gases 

Sq Ft of Heating Suiface 

File Tube Water Tube 

Per Cent of 
Healing 
Surface 

Boilei 

Killing 

Pei cent 

Steam 
lioiii 213* F 
to steam at 
iJ.Mbs Gange 

700® F 

. . 283 

. 236 

62-9 . 

... 136 0 .. 

. 2-66 

660 

. . 312 

260 .. 

69-2 

... 127*2 

.. 2-74 

600 

.... 363 

294 .. 

78-6 

119-0 .. 

. 2-83 

660 

... 396 .. 

329 ... 

87*8 

109 6 

.. 2 91 

600 

.. . 460 

.. 376 ... 

lOO’O . 

100 0 .. 

.. 3 00 

460 

.. 630 

442 

117 9 . 

87*2 

.. 3 09 

400 

. . 676 

663 .... 

. 160-1 . 

71*8 .. 

. 3 18 


Presence or 

Carbon Monoxide inJ 

Flue Oases. 



Evidently an increase in rating by raising the flue gas temperature is at a 
sacrifice in efficiency unless the heat lost can be regained by means of eootiomizei*8. 
The diagram on the left indicates the rise in temperature iu boiler feed water 
from an initial temperature of 212® F. with economizer surfaces'installed between the 
boilei s and stack; the central graph indicates evaporation per lb. of bagasse for 
corresponding flue gas temperatures and heating suifaces; while that on the right 
gives the evaporation per lb. of bagasse with varying combinations of boiler and 
economizer surface. To obtain, for example, 3 lbs. of steam from 11b. of bagasse 
three combinations are possible, viz.: 450 sq.ft, of heating suiface in fiie-tube 
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(375 in water-tube) boilers per tou of cane ground per hour; 353 sq. ft. of fire-tube 
surface and 131 sq. ft. (37 per cent.) of economizer surface; or 283 sq. ft. of fire- 
tube surface and 232 sq. ft. (82 per cent.) of economizer surface. Eecent prices 
covering boiler and economizer installations indicate a price of $3*50 per sq. h. for 
economizer surface installed and $3*25 per sq. ft. for boiler surface installed. A 
comparison of these and other combinations indicates that for equal costs an all¬ 
boiler installation will invariably show a better economy than a combination of 
boiler and economizer. This is of particular interest since operation of an 
economizer under bagasse burning conditions entails difficulties due to the high 
moisture content of the heated vapours and a continually lowering heat trans¬ 
mission rate due to the accumulation of particles of bagasse carbon in spite of 
mechanical scrapers. These particles of bagasse carbon have been described as 



excellent material for insulating purposes and their accumulation on the tubes 
of the economizer undoubtedly reduces its efficiency considerably. 


Pkesbnoe of CO IN Flub Gases. 

In general, bagasse may be said to be burned with a high degree of efficiency 
if the percentage of GO, is fronl 12 to 14 and the flue ^as temperature from 500*^F 
to 600® F. The writer has gained the impression that those in charge of boiler 
room operations are inclined to admit too much excess air to their furnaces in 
order to prevent the formation of any carbon monoxide. This term has been 
stressed to the point that it would appear to be the ** unpardonable sin ” of boiler 
room operation to have 00 detected in one’s flue gases. Begarding the extent 
00 may be tolerated in flue gases, if 12 per cent. 00, seems to be the safe upper 
limit for flue gases without 00, then with gases at 500® F. and moisture per cent, 
bagasse at 35 the evaporation F/A 212® F. is 3*5 lbs. per lb. of bagasse. Then if 
the CO does not increase above 0*26, 0*54, 0*73, 0*94, 1*20 or 1*46 per cent, 
respectively as the 00, is increased to 13,14, 15, 16, 17 or 18 per cent., just as 
good work is being done in evaporation. Some of the advantages resulting from 
decreasing the excess air are decreased load on the stack, a hotter furnace, a 
higlier boiler rating, and a lower flue gas temperattire. 

) 
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Insulation of Hot Piping. 

Measurements of piping indicate 287 sq. ft. of radiating surface on an 
average for each ton of cane ground per hour, of which 189 sq. ft., or 66 per cent, 
may be due to live and exhaust steam piping. Evaporation from bare pipe would 
be equivalent to 12-64 per cent, of the total bagasse produced, while with lin. 
magnesia covering it would be reduced to 1*61 per cent., and with 1*5in. covering it 
would be reduced to 1*46 per cent. The writer has in mind several factories 
where, on account of insufficient, poor, or no insulation on the return piping, the 
temperature of condensate is or has been as low as 160° F. In one instance where 
attention has been given to this detail the average temperature of the return has 
been increased to 210-212°F., resulting in a saving of slightly ovei 5 per cent., 
each 10° rise, roughly equivalent to a 1 per cent, saving. A further saving, not 
so easily measured, can be accomplished by the insulation of all steam cylinders, 
traps, hot juice and syrup lines, heaters, pans, evaporators, settling tanks, and 
other hot surfaces ; and the indirect gain will be a cooler factory and more con¬ 
tented operators. Electrifioation may reduce the radiation sui faces due to live 
and exhaust steam piping by fully one-half, while careful consideration of the 
arrangement and location of the vatious apparatus should account for a further 
reduction. 

Economy by “Extra Steam 

The extra use of steam has been discussed frequently as a means of conser¬ 
vation of fuel both in cane and beet factories. In the former the use of double, 
triple, quadruple and even quintuple effects marks the first step in this process. 
The use of pre-evaporators supplying vapours for all heating is the second step 
and will accomplish a 7 per cent, saving in steam in a factory now applying the 
“extra steam ** principle only in so far as it uses a quadruple effect. Further 
applications of this principle are in common use in beet factories and may effect 
up to a 31 per cent, saving in steam on quadruple effect evaporation alone. 
Pressure evaporation probably will not find much, if any, application in cane 
factoiies owing to dissimilar conditions. Thermo-compiession, while of advantage, 
in a factory which lacks sufficient heating surface in evaporator or pans, is not 
an ideal apparatus since it requires live steam in the ratio of about one to one foi 
the pressure. Where there are no outside power requirements this apparatus is 
of advantage, particulaily where live steam is ordinarily used to make up a 
deficiency in exhaust steam. It is probable also that it would be used only in the 
final stages of boiling when the total live steam consumption would be slight. 

Fuel economy may be effected at the heater station by the use of well 
insulated, baffled, heaters, while the use of a comparatively high back pressure in 
the factory will result in a minimum of heating surface with a corresponding 
reduction in loss by radiation. 

Eecent developments indicate that the Hawaiian standard of 72 cub. ft of 
settling capacity per ton of cane ground per hour is insufflcient. Juices with less 
than 0 02 per cent, phosphoric acid do not settle well even with an excess of lime or 
capacity; those with 0*03 to 0*04 per cent, phosphoric when limed to phenol 
alkalinity will settle and leave a limpid juice with somewhat more than 72 cub. ft., 
while those with more than 0*06 per cent, phosphoric acid require well over 110 
oub. ft. This increase in settling capacity naturally inci eases the radiating surface 
in tanks. For practical reasons it is advisable to have from 6 to 8 settling tanks 
at this station. ' 

A large amount of heat is lost at the filter-press station on account of the long 
cycle involved, an added loss being that due to the prolonged washing which adds 
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to the amount of work at the evaporator station. The Kopke separator is the only 
means the writer knows of whereby the cycle can be shortened and the quantity 
of water lessoned. This equipment has been given a partial trial during the past 
season and has demonstrated its possibilities so well that centrifugal separation of 
settlings will be giveh a thorough trial on a factory scale during the coming year. 
A consideration from the standpoint of fuel economy would involve a comparison 
of power required to drive the centrifugals together with the slight radiation loss, 
with the extra quantity of wash water to be evaporated together with the large 
radiation loss and loss by inversion of sucrose in the case of filter-presses. 

General Consideration on Fuel Economy. 

Four factors, probably, have contributed to the gradual increase in heating 
surface required in pans, evaporators, and heateis, in the cane sugar factory. 
These are: (1) an increase in the grinding late, a natural result of an increase 
in acieage, of intensified agriculture, of the aim to take off crops which will net 
the greatest returns to the plantation ; (2) an increase in power requirements, 
due to the introduction of the Messchaert groove, which, eliminating practically 
all feeding difficulties, has allowed setting-up ** rollers and increasing the 
hydraulic pressures carried; (3) a decrease in the operating pressure possible in 
some factoiies, due to the limitations of lap-seam boilers and to age in othei 
boilers; and (4) the introduction of the calandna type of vacuum pan, permitting 
faster boiling, and the substitution of exhaust steam in the calandna for live 
steam in the coils, which has led to increasing the ratio of heating suiface to 
capacity from 1 to 2 to 1*2 to 1 and m some cases 2 to 1. The net result of the 
first three items has been an increase in the quantity of exhaust steam produced. 
Back presBUies have increased gradually, and where sufficient evaporator surface 
has permitted, evaporation of syrup to a higher density has been practised. Water 
added per cent, cane has gradually increased and the evaporation of this has helped 
to 1 educe the surplus exhaust. Where he is unable or unwilling to purchase and 
install boilers for higher operating piessuies or to install more economical mill 
engines, the only remaining expedient of the manufacturer, of increasing the 
heating surfaces in pans, evaporators, and heaters, and of binning extra fuel 
when and where necessary, has been resorted to. 

This procedure, the writer feels, is an incorrect and uneconomical one. The 
installation of an additional pan, a heater, and sometimes the substitution of a 
larger evaporator, should not be made as a means of reducing exhaust pressure, 
as this will not be accomplished, unless at the same time more liquor from which 
evaporation can take place is'introduced into process. Provided the heating 
surfaces permit, an actual saving in fuel will be made if the blow-off is set to 
operate at a lower pressure and the surplus exhaust wasted. The logical procedui e 
in practically all of these difficulties is to replace prime movers which are 
uneconomical of steam, with apparatus having lower steam rates, or better still to 
install the more economical apparatus in the first instance, and a surplus of 
bagasse, indicating that extra fuel is no longer needed, will be the direct result. 


The (kroni Sugar Estates (Trinidad) Ltd. report a profit for the year 1924 (the first 
of thiH company*8 trading) of £72,666, or £54,210 net after meeting certain charges, 
interest, and taxation expenses The 7i per cent, interest on the cumulative preference 
shares was paid, aad various sums have been transferred to the Keserve Fund, which now 
stands at £30,000. A balance of £15,678 has been carried forward. The crop of sugar 
froiK the Company's estates in the year in question amofinted to 8166 tons. 
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Recent Work in Cane Aiiriculture. 


Live Stock Industry in Luzon. H, F, Hungerford* Compilation of 
Committee Reports for the Second Annual Convention, Philippine Sugar 
Association, Manila, October 1st to 7th, 1921^, 

The author of this paper considers that, in spite of the increase in motor 
machinery in the cane fields during recent years, the animal plough is not likely 
to be superseded in the Philippines for many generations to come. The general 
trend on big estates is away from administering large areas, and towards 
subletting to small tenants with 12 to 16 acies, worked by their carabaos (water 
bufPaloes] and hand implements. 

At the present time a large proportion of these animals is imported as 
required; which he considers economically wrong in a country where the 
conditions are ideal for cattle raising. There are in fact herds of native cattle 
ranging from the north to the south of the Archipelago which thrive perfectly 
well on the natural pastuies. These increase from year to yesi until an outbreak 
of disease decimates their numbers. The survivors acquire immunity and breed, 
but the new members, not having been through an epidemic are susceptible and 
fall victims; and this cycle continues from generation to generation, the 
percentage of deaths giadually decreasing with each outbreak. So that ultimately 
the herds will in time probably acquire immunity such as Indian breeds possess. 
The greatest losses are at present caused by rinderpest, and vast sums are spent 
annually by the Government in trying to eradicate this disease. The authoi 
would substitute for this policy that of introducing, breeding and distributing 
immune varieties. 

Furthermore, all efforts at cattle bleeding are at present concentrated on 
supplying the meat market. Australian herds, Polled Angus, Herefords, etc,, are 
brought over, all highly susceptible to disease and physically unsuited to tropical 
conditions. There is no record of any effort to improve the working type of 
cattle by this means; but it is suggested by the author that all introduction of 
western types should be given up because they cannot compete with the native 
breeds. Young work animals are being ruthlessly slaughtered, and Batangas, 
being the largest stock-producing province in the islands, is being drained of its 
one to two year olds to fill the car loads sent down weekly to the slaughter houses 
in Manila. This should be prohibited, as it is quite unnecessary, in that there 
are many local types useless for agricultural work but quite available for the 
meat market. 

It is pointed out that cogon {Imperata arundinacea) is the chief component of 
the natural pasture, and that this has a low food value, being chiefly fibre and 
water. Large quantities are therefoie necessary for the extraction of the small 
amount of nutriment contained. All of the native breeds have enormous paunches, 
and the western forms cannot accommodate their systems to assimilate this rough 
forage; hence they literally starve to death in the midst of what is excellent 
pasture for the native animals. They rapidly become emaciated and easily 
succumb to disease. 

Turning to the eastern breeds, these are found to vary much in value, 
although practically all are susceptible of improvement. The commonest type, 
variously known as the Batangas, Chinese or Hongkong vaca is an excellent 
animal within its limitations: does a good day’s work and keeps in first class 
condition on a minimum of food. But it is short of leg and rotund of body; and 
these faults, as well as its only slight immunity to idnderpest, may be remedied 
by crossing it with Indian cattle. The result of this cross is a handsome fawn or 
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bay animal, with leg of medium length and well-formed body; it is highly resis¬ 
tant to the animal diseases of the islands and well able to subsist in the country. 

In conclusion, the author summarizes his proposals, and urges that the 
building-up of herds of working cattle of a resistant type should be undertaken 
by the Government, as this method is likely to be of greater benefit to the islands 
than the costly efforts at stamping out rinderpest at present in vogue. 

The Cane Beetle Borer in Attstralia {RhahdocnemU obscura). Agricultural 
Report^ No, S, R, Veitch, Entomologist^ Colonial Sugar Refining Company, 
December, 1917, 

This report may be taken as an introduction to the following one, dealing 
with the same pest in Fiji. It treats primarily of the status of the beetle borer 
in the Australian districts supplying cane for the Colonial Sugar Refining 
Company’s mills; and the situation was so serious at the date of report that a 
record of the known life history of the pest and its control appeared to be desirable. 
The author states that, at the time of his inspection, the pest had become destruc¬ 
tive in the cane districts of North Queensland, where it threatened to become 
very formidable, and only secondary to the white grub in importance. The 
significance of its introduction had not been fully realized, “ and little effort had 
been made to chock its ravages in infested districts and to prevent its introduction 
into new areas. Some of the newest lands were already badly infested, but 
others were still free from damage, and every endeavour should be made to keep 
them so.” The mills in the south were found to be free. Its distribution in 
other countries is given, and a short and clear account of its life history, coupled 
with a useful plate with drawings of the various stages. The nature of the 
damage and its variations in the diCerent infested fields are discussed, emphasis 
being laid on the preference of the borer for rank crops on rich land, over light 
crops on inferior soil. 

As preventive and remedial measures Vbitcii advocates a campaign for its 
control, to prevent its establishing itself at mills at present free, and where it 
occurs to separate the uniufested farms from the infested, and in fields already 
invaded to reduce the amount of damage. The pest is stated to have been 
originally introduced in consignments of canes from New Guinea, and its spread 
in North Queensland is put down to the indiscriminate exchange of seed between 
the different mills. In view of the possibility of restricting its activities to the 
north, he recommends that no canes should be sent from this area to the south. 
For uninfected farms in areas where the beetle is already present he advises the 
strictest isolation and a careful inspection of all planting material. For the 
reduction of damage where the pest is met with, the author lays stress on the 
importance of giving a field a' clean start when it is'replanted; and he considers 
burning the trash and rejected cane pieces on the fields as a very effective aid in 
control. But he does not recommend burning on poor soils, as all the trash is 
needed for maintaining fertility; and especially because in such fields the canes 
are not usually seriously attacked. Large numbers of the beetles can be caught 
in traps of split canes which attract the beetles as soon as fermentation commences. 
The carrying out of these measures will, it is claimed, greatly reduce the activities 
of the pest, and the extra expenditure involved will be amply covered by the 
increased crop obtained. A short addendum is devoted to the moth borer (Prap- 
matiphila iruncata), which is a serious pest in places in the southern districts, 
because of a certain amount of confusion which has been noted between its 
caterpillar and the grub of the beetle borer; and a figure of this stage of the 
moth borer is added to the plate for ready distinction. 
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The Cane Bebixe Borek in Fiji Aqrimltural Report, No. Octoler, 1919. 
Ibid. 

This 18 the most destructive insect enemy of the cane in the Fiji Islands. It 
IS geiieially believed to emanate from New Guinea and has been lecoided from 
that island, New Ireland, Fiji, Samoa, Tahiti, Hawaii, and Queensland. It was 
first known as Calandra, then for many years as Sphenophorus, but has now been 
refeired to Ehabdocnemis. It piobably reached Fiji fiom Hawaii m the early 
days of sugar cultivation in the islands. It is now firmly established and its 
eiadication is considered impossible. An interesting summary is given of 
attempts at its control in the past The first serious e^oit was made in the Eewa 
distiict, wheie in 1891 it was estimated that the loss at Nauson was 18 per cent, 
of the ciop, and m 1892 14 per cent. A vigorous collecting campaign was decided 
on, which resulted in the destruction of between and 3 millions of the beetles 
For the first few yeais aftei this campaign the position was so much improved 
that the collecting ceased Two factors appear to have subsequently militated 
against the pest In the first place, the destiuction of such masses would render 
its reaching its formei numbers only aftei a certain number of years, and 
secoudlj, just at the time when it might be expected again to assume a threaten¬ 
ing attitude, a change of vaiieties of cane took place, which ofFeied it much less 
favourable breeding conditions The Lahaina cane, a soft lecumbent form, much 
appreciated by the boier, gave place to one called Malabar (Yellow Caledonia), 
which was hard and hbious, and presented considerable resistance to attack. 
But another change was made latei on in the intioduction of Badila which, step 
by step, replaced Yellow Caledonia This was moie to the liking A the borer 
weevil and, by 1906, it was consideied advisable to commence another collecting 
campaign After a few years, howevei, this petered out, partly from lack of 
enthusiasm on the part of planter s and partly because the borer question entered 
on a new phase, in the recognition of the tachinid fiy, Oeromasta ephenophori of 
New Guinea, as parasitic on it Fiji was, in fact, made a half-way station for 
the living flies on their long jouiney from New Guinea to Hawaii It was hoped 
that the intioduction of Ceromasia would once and for all settle the borer trouble. 
But in spite of determined eltorts, extending over several yeais, to add the fly to 
the beneficial members of the local fauna, the result was a uniform failure This 
failuie was ultimately determined as being due to quite a number of factors more 
01 less peculiai to Fiji In the first place, the fiy was found to have serious 
natural enemies, chief of which were the jumping spiders (Attidae) and a small 
blown ant {PheidoJe megacephala), especially the former, which could be seen 
stalking the flies when they settled on the leaves and leaping upon them with 
wonderful swiftness and accuiacy. The author found that cane fields teemed 
with these spiders, and fiom numeious observations formed the conclusion that 
once a spidei started stalking the fly had veiy little chance of escape The ant 
materially assisted in the work, attacking the flies immediately after emerging 
fi om the pupae, and before they had attained their requisite hardness and full 
powers of flight. But other less direct factors were seen to be present. One of 
these IS the specially rapid multiplication of the beetle borer on fallen canes, and 
the liability of the Badila cane to assume this position because of the heavy mass 
of foliage the flies were noted to find penetration to these crowded places 
difficult if not impossible. Again, there is a very maiked absence of infested 
canes towards the end of the cutting season, so that although there are plenty of 
adult beetles about, the food supply of the parasitp is out off, as it only attacks 
the grub; this interferes somewhat seriously with the carrying on of a continuous 
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life cycle on the part of the parasite. These adverse conditions aie absent in 
Hawaii, and the Oeromasia has there fully justified itself. During the period 
1909 to 1917 counts of the canes injured by the borer were made at certain mills. 
The figures given in average percentages of the numbers of bored canes to the 
total canes milled were, for Nausori 17*6, Barawai 5*8, Labasa 18*6, and 
Lautoka 5*2; but these figures are incomplete, as they take no account of the 
stalks left on the field as valueless for milling. Of course these are not all bored 
canes, but most of them are; and as from five to ten tons of such canes are not 
infrequently thus rejected, some of them riddled from end to end by beetle borer, 
the damage done is very severe. Such was the position at the time of the publi¬ 
cation of this report, and presumably it more or less applies at the present time. 

In considering this serious drain on the cane fields, the author reinaiks that 
there is a certain level below which losses cannot be reduced, for it is quite 
impossible to exterminate the pest.’’ But that minimum has not been reached, 
and undoubtedly a great reduction of the losses reported is possible. The following 
indirect methods are suggested: Early ploughing out of fields to be fallowed, 
early harvesting of badly infested fields, burning the trash after harvesting the 
plant crops grown on badly infested areas, selection of clean seed and the thorough 
destruction of all discarded infested seed cane, improvement of drainage wherever 
defective, and collection of beetles. The paper concludes with a series of para¬ 
graphs devoted to a discussion of the reasons for suggesting these remedies. 
These paragraphs are of considerable interest, but lack of space prevents their 
inclusion in this article. 

Sugar in Uganda. Mark 5. Moody Stuart, Department of Agriculture^ 
Uganda. Circular No. 12, 1921^. 

The local Agricultural Department in Uganda appears to have been 
experimenting with sugar cane for several yeai s past, but has been well advised 
to secure the services of an experienced West Indian planter to make an 
examination of the inherent possibilities of the establishment of a sugar industiy 
in the country. The author of the report takes a wide view and he carefully 
inspected such portions of the country as appeared to be most suitable for the 
cultivation of the crop. The Uganda Protectorate covers an area of some 110,300 
square miles (about the size of Italy), of which over 16,000 are under water. It is 
situated practically under the Equator, and the lowest parts are between 3000 and 
4000 ft. above sea level. It is suggested that this might be considered rather high 
for sugar cane, but Michaud’s analyses of cane juices in Costa Bica, at various 
levels from that of the sea to 6000 ft. above it, are quoted to show that perfectly 
good juice may be obtained at this elevation. The portions of Uganda most 
suitable for sugar cane cultivation appear to be cluster^ around the northern and 
western sides of the Victoria Nyanza (the recent development in Kenya having 
taken place on the eastern side, in the Kavirondo country). The rainfall is 
moderate and extremely well distributed, the only drawback being that there is no 
cool or dry period for the ripening of the cane at any one lime; and the climate 
and soil are well suited for the growth of the crop. An average of 30 to 35 tons 
of cane may be readily obtained and, with more care in cultivation, 50 tons should 
not be difficult. The main interest of the native lies in cotton growing, which 
extends throughout the region visited and absorbs practically all the local labour. 
European planters are scattered here and there, and aie chiefly concerned with 
mixed crops of mbber and coffee, although sugar cane is occasionally grown as a 
subsidiary crop. Their labour supply, and even that of some of the native cotton 
growers, is largely imported from outlying districts and from Tanganyika, and 
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appears to be sufficieutly easy to obtain. Neyertheless, the dominance of coffee 
and rubber militates against sugar cane receiving the attention 'which it needs 
and the cultivation is careless and inefficient. There are a certain number of 
small concerns owned by Europeans and Indians which produce a raw sugar 
similar to the gur or jaggery of India, varying as there from a palatable kind of 
soft brown sugar to an unattractive sticky mass. This product finds a ready sale 
among the natives. The mills are simple in character, consisting as a rule of 
three upright rollers, with an extracting power of 67-68 per cent, of the juice ; 
and the boiling is done in open pans, usually single but sometimes in a series; 
the result is a typical concrete sugar, all the contents of juice forming a solidified 
mass of crystals. One superior mill has however been built and was just 
completed as the report was written ; in this the crushing is by eight 48 in. rollers 
and the plant is capable of producing a ton of plantation sugar per hour. The 
country mills are worked by cattle or by hand labour. But one of the greatest 
difficulties in the way of the industry is the fact that there aie very few cattle 
because of the prevalence of disease among them. Transport is in fact a limiting 
factor. All of the cotton is carried as head loads to the buying stations, and 
thence by motor lorries to the ginneries. Bullock carts are absent, and there 
appear to be no mules or donkeys: handcaits are occasionally used, but progress 
by these is painfully slow, while carrying canes on the head is limited to very 
short distances: motor loriies are not well adapted to carrying canes, and tram 
lines would not be economical with the small acreages of cane grown. The second 
great problem is the market. The author remarks that there are millions of 
people in the neighbourhood who eat very little sugar and many who have never 
done so; the potential market is thus enormous, but it will take a long time and 
a considerable amount of effort to exploit it. 

As to the future, two main lines of development aie open: the foundation of 
a sugar exporting industry, and an extension of the jaggery business. In 
considering these, details are given of the cost, equipment, staffs, and prospective 
markets, for a small muscovado plant (£4000), the smallest direct consumption 
sugar factory (£12,000), and an up-to-date modern factory (£150,000 and 
upwards). The author concludes that the immediate future lies in the direction 
of the smaller concerns, the heavy cost of haulage to coast alone being sufficient 
to debar companies from erecting large factories. The paper concludes with 
useful local hints as to the best methods to be adopted by planters in cultivating 
the cane; simple, common-sense suggestions are made as to distances of planting, 
drainage, haivesting, ratoouiug and the purchase of machinery. It is very 
evident that these subjects are neglected, and any increase in the industry would 
presuppose improvements along these lines. 

Accion del Frio sobre la Gekminacion de las Yemas de la Cana 
DE Azuoar. (The Action of Cold on Stjoar Cane Germination). 
£. M. de Calvino and h. Mastio, La Revista “ Chaparra Agrtcolu.'* 
Vol. 11, Nos. 1 and 2, 1925. 

In the last issue of this journal a short paper was reprinted on the beneficial 
action of the hot water treatment of cane sets as regards certain insect pests, as 
well as the stimulating effect on germination; and by a curious coincidence a 
paper under the above title has since been received on the effect of subjecting 
them to freezing. This paper is in Spanish, but the^e is an English translation 
of the summary of conclusions which aie, in the main, as follows. 

Placing the sets in water at a temperature as low as 4®C. was less favourable 
to germination than cooling them in an ice box at freezing point. Cooling in a box 
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surrounded by a refrigerating mixture gave very favourable results both in 
earhness of sprouting and in the number of buds ultimately germinating. But 
the results were not altogether consistent with regard to either the time of 
exposure or the temperature to which they were subjected; so that the curves for 
these two factors were irregular. In the majority of the experiments the result 
was favourable, and the following may be taken as the more striking examples. 
Cooling for 3, 6 and 8 hours at 0°C. gave a benefit, as compared with the controls, 
of 20, 22 and 18 per cent.; while cooling for two hours at 1*5®0. gave a benefit of 
21 per cent. As regards the number of buds germinating, the best results were 
obtained by a treatment for 8 hours at 3*5 to 8°C. (71 per cent, benefit), and for 
3 hours at 6 to 8®0. (benefit 62 per cent.), CAB. 


The Pusa Sugar Bureau. ‘ 

Annual Report for 1923-24 of Mr. Wynne Sayer, B.A. 

Agrioultukal. 

At the close of last year’s activities, the Bureau had brought the selected 
varieties Co 214, 213, and 210 to the stage of large scale distribution. As a result 
of these activities, all large growers in North Bihar and those in the United 
Provinces whose estates march with the Bihar White Sugar Tract were provided 
with these canes. In spite of the moasoon of 1923 proving to all intents a failure 
in parts of North Bihar, these canes did extremely well and the growers were 
perfectly satisfied with the results they obtained.^ 

As mentioned in last year’s report, the mam scheme for growing these three 
Coimbatore varieties for supply as seed-cane to large cane-growers in the White 
Sugar Tract was carried through during the year, financed by funds placed at 
our disposal by the growers concerned. In spite of the fact that Pusa in 1923 
suffered from the worst monsoon within memory—24 inches against a normal 45— 
the crop was excellent. The effect of the short rainfall was, however, distinctly 
evident in the reduced tonnage due to the canes failing to fill out. (Optimum 
tonnage will always be linked to optimum rainfall.) The result was that we were 
short of nearly one-fourth of the quantity we had undertaken to supply. But 
with some 10,000 maunds of Co 210 and Co 213 made available from Sipaya 
where these canes were also grown on a large scalp by the Deputy Director of 
Agriculture, Bihar and Orissa, we were able to fulfil our part of the contiaot, and 
our thanks are due to that officer for his invaluable assistance in this matter. 
The short monsoon was followed by a total failure of winter rains, and the canes 
distributed were of necessity planted in land deficient in moisture. An excep¬ 
tionally severe hot weather followed and the rains did not break till 20th June. 
This combination of circumstances has formed the severest test possible, but in 
the reports now being received all growers are unanimous in stating that these 
canes have gone through this exceptional test far more successfully than the 
local cane and a good crop is assured. This means that North Bihar is now 
established with these three improved canes and their rapid increase in growers’ 
hands is merely a question of time. To sum up—the White Sugar Tract has 
now got three canes which will completely revolutionize the sugar industry, and 

^ 1 Abridged from Sdentifie Reporti of the Agr. Rm, Pusa. 1S28-34. 

) «See 1S24. 642. 
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the Sugar Bureau is fully justified of the foresight and initiative displayed in its 
agricultural policy. A policy of complete distribution is now being foimulated 
in which it is hoped the Local Government will participate, as Pusa’s small staff, 
which has so successfully shown the way, can hardly be expected to go further. 
Both factories and growers are now convinced of the value of the work and 
willing to afford all the assistance in their power. What is wanted now is a 
definite policy on the lines of which work can be planned out for a term of years 
instead of the present hand-to-mouth existence which effectually smothers any 
detailed programme for the future. 

These canes have also been sent to Antigua in the West Indies, where they 
are making splendid progiess according to the reports received from those to 
whom they were supplied. Java and Formosa also asked for Co 210 and Co 213. 
The careful watch these countries keep on all cane work being done elsewhere 
speaks volumes for the Initiative of the authorities in those countries. 

During the year under report, these canes were sent up to the Punjab for 
trial at Ourdaspur and Lyallpur and also for growing on the British Cotton 
Growing Association’s farm at Khanewal. They have also been supplied to 
Burma where Messrs. Finlay, Fleming & Co. intend to test them on their sugar 
cane estate at Sahmaw. We have also sent up Co 213 for trial on the Assam 
Sugar Estates and Factory at Topolia, District Kamrup, where Co 210 is already 
showing good results. 

As it is desirable to have another early ripening variety to replace Co 214 
when it shows signs of deterioration, two early ripening canes, Co 232 and Co 233, 
were grown on a field scale for mill trial. About 3 acres were put down under 
Co 232 and 1 acre under Co 233. The crop was grown in a rathei sandy field at 
Birowlie, about two miles away from Pusa, which was rented for the purpose. 
Co 232, which is a tall, straight-giowing cane, grew well, but the deficient 
rainfall affected the weight of the crop. Co 232 gave 360 maunds of stripped 
cane per acre, while the yield of Co 233 was a miserable 220 maunds. Both these 
canes are early ripening as mentioned above, and the short rainfall hastened 
their maturity. Unfortunately, however, it was not possible to arrange for a 
mill trial till the 19th of December, when they were put thiough the Champaran 
Sugar Factory at Barrah. The following were the results of the mill trial:— 

Sugar Fibre Analysis of First Analysis of Mixed 
pel cent percent Juice Juice. 

on on --^ y-^-N 

Cane. Cane Brix. Purity. Brix. Sugar Purity. 

Co 232 .. 12-66 ,. 16-66 ., 21-00 .. 77 61 .. 19-20 .. 14-20 .. 73-95 

Co 233.... 10-36 .. 17-13 .. 20-00 .. 69-50 .. 16-00 .. 10^49 .. 66-66 

It will be seen from the above analytical figures that even Co 232, which is 
better than Co 233, is not very desirable from the factory point of view, because 
of its low purity and its fibre content being higher than that required by the mills.i 

It is clear that, as the season was abnormal and the cane when supplied to 
the mills was over-ripe, further tests are necessary. Co 232 has, therefore, been 
planted again on a field scale to find out its tonnage per acre in a normal year and 
its behaviour in the mill when crushed at the right time. It has been arranged 
to have the mill test carried out in November, 1924, along with further mill trials 
of other canes. Co 233 has not been found satisfactory either in the field or the 
factory, and for this reason it has definitely been discarded. 

' For detailed description, reference should be made to the article on the subject 
pubUshed in the Agricultural Journal of India, Vol. XIX, Part IV. 
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Name of Seedling. Fabbntaoe.^ 

Co 205 . Vellai X Saeeharwn »pontan$um. 

Go 220. Red Ribbon X Katha. 

Co 225 . Red Ribbon X Saretha. 

Co 227. P. 0, J. 213 X Fiji. 

Co 228 . Karun X M 5459 (A Striped Mauritius rogue). 

Co 231. P. 0. J. 213 X Kansar. 

Co 238 . P. 0. J. 213 X Fiji. 

Co 239.. .. .. Chittan. General collection.z 

Co 240 . Maur. 90 X M 4600 (Saretha x Sacoh, $pon,). 

Co 241. P. 0. J. 213 X Katba. 

Co 242 . Green Mauritius X Saeeh. tpon, 

Co 243. A. 2 X Co 206 (An Ashy Mauritius rogue). 

Co 244 . P. 0. J. 213 X Co 205. 

Co 245. Vellai X M 1428 (A Naanal rogue). 

Co 246 . Maur. 1237 X Co 206. 

Co 247. Maur. 1237 X Co 206. 

Co 248 . P. 0. J. 213 X M 2 (A Kaludai Bootban rogue). 

Co 250. Karun X M 6459. 

Co 251 . 247-B seedling. General collection. 

Co 252 .. .. P. 0. J. 213 X M 2 

Co 253 . P. 0. J. 213 X M 5459. 

Co 255. P. 0. J. 213 X Co 206. 

Co 266 . P. 0. J. 213 X Co 206. 

Co 267. P. 0. J. 213 X M 4600. 

Co 258 . Vellai X Co 206. 

Co 269. P. 0. J. 100 X Co 206 

Co 260 . Chittan X Co 206. 

Co 261. Chittan X M 10805 (Vellai X Saceh. tpon ). 

Co 262 . ditto ditto 

Co 263 .. .. Mauritius 1237 X Co 206. 

* Co 264 . Pundia X Co 206. 

Co 266. Green Sport X Co 206. 

Co 266 . Green Sport X Co 206. 

Co 267. Naga B X Co 206. 

Co 268 . Yellow Bamboo X Co 206. 

Co 269 .. .. B. 254 X Co 206 

Co 270 . B. 3747 X Co 206. 

Co 271. Black Cheribon X Co 206. 

Co 273 . P 0. J. 213 X Co 222 (Vellai X Saeeh, epon ). 

Co 274. > ditto ^ ditto 

Co 275 ditto ditto 

Co 276. ditto ditto 

Co 277 . ditto ditto 

Co 278. P. 0. J. 213 X Maur. 65. 

Co 279 . P. 0. J. 213 X Maur. 131. 

Co 280. P. 0. J. 213 X Purple Mauritius. 


It has been mentioned in the previous year’s report that the ratooning 
qualities of the approved canes Co 210, 213 and 214 are being tested at Pusa. 
The results so far have shown that Co 210 is a good ratooner, Co 214 coming next 
to it, while Co 213 stands last when there is short rainfall. When, however, the 

^ In giving the parentage of crossed seedlings the mother is always put first and the 
father second , Vellai x Saeeh. epon means ** Vellai** is the mother and **Sacch. Spontaneum ** 
the father. 

* General collection means that the seeds were collected from unbagged flowers, i.e., 
without any definite attempt at controlling the male parentSge 
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monsoon is favourable, Co 213 improves its position as it is a cane which readily 
lesponds to water and manuie. From the reports leceived fiom growers who 
have latooiied these canes, it appeals that they aie satisfied with the superior 
latooning qualities of these seedlings over those of the local Hem] a oi Bhuili, 
and it now looks pretty certain that among laige glowers the local vaiiety will 
soon be leplaced by the improved canes distiibuted fiom Pusa. 

Besides this, in the expeiimental plot at Pusa several new seedling canes 
aie being tested During the year undei repoit 46 seedling canes were undei 
observation (see opposite page) 

Out of these seedlings the following have been selected foi fuithei expeii- 
ment —Co 205, 248, 250, 255, 260, 270, 273, 275, 278 and 280 Co 205 has 
done veij well so fai It is not a cane that the gioweis in the White Sugar Tract 
are likely to grow on high land, but as it has the leputation of withstanding 
drought as well as watei-logging, it can well be used for waste lauds and ]heeJ8 
This cane is now being supplied to Birowlie, Bowanah and Gangoulie with a view 
to test how it does under the conditions mentioned above when met with in the 
distiict 

Co 248* appeals vigoious and fan in tilleiiug Its sucrose in juice is 17 8, 
puiit^ 88 8, cane similai to Co 213 type 

Co 250 is a lighter coloured cane with fair vigour Suciose in juice 18 58 
purity 90 9 

Co 2o5 Fan vigoui, satisfactoiy tilleiing Suciose in juice 19 30, purity 96 o 

Co 260 Fan vigoui, cane of Co 210 type in thickness Sucrose 17 09 
punt} 88 1 

Co 270 A light colouied cane, appaiently a stiong giowei Suciose 18 72 
punty 00 72 

Co 273 A stiong growei with satisfactoiy habit, canes peihaps slightly 
thinner than Co 213 Sucrose 18 00, puiity 91 3 

Co 27) Satisfactoiy in the raattei of vigoui, stand and habit, thiee points 
of consideiable importance in a held ciop, good tilleimg, peihaps a little thmnei 
than desiiable Sucrose in juice 16 14, puiity 89 8 

Co 278 Satisfactoiy in stand, vigoui and habit, canes similai to Co 213 
Suciose 18 72, puiity 01 9 

Co 280 Satisfactory m vigour, stand and habit, fan tilleiing, a light 
coloured cane Sucrose 17 S9, puiit} 80 8 

Six fuithei seedlings, embiacmg a departuie fiom the oidinar} which it is 
calculated will piove well suited to the White Sugai Tiact, aie now on trial b} 
the Bureau. But it is too early to lepoit othei than to say that we considei that 
one at least heralds a further revolution if its present piomise is maintained The 
Buieau in its cane testing work on the agricultural side has now established a 
definite routine which enables us to gauge the agiicultuial possibilities of a cane 
in a much shorter peiiod than foimeily, while we are now in possession of data 
regarding the essential factors xequired to meet the agncultuial and climatic 
conditions in the tract which will do away with a gieat deal of the preliminan 
testing and investigation which was required foimeily One has, therefoie, 
eveiy hope that m future impioved canes will find then way to gioweis in a 
much shelter period 

Duiing the yeai undei leport, manurial experiments were earned out with 
diffeient nitiogenous manures, oil-cake, uitiate of soda and ammonium sulphate 
but as the season was abnoimal the lesults weie inconclusive At the suggestion 
of the Societaly, Sugai Buieau, the use of sulphate of ammonia which is now 

• These can os were oiuslied in a i roller bullock diiveu lulll and auaivsed in the first 
half of Jauuaiy, niji 
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available in quantities from the coalfields of Bengal and Bihar at a favourable 
price, having regard to the percentage of nitrogen contained in it, is now being 
taken up by large growers. Nitrate of soda seems to be particularly useful as a 
quick-acting fertilizer for forcing the growth of the cane crop. 

The Secretary, Sugar Bureau, devised a 3-row ridger working behind a tractor 
to meet the requirements of growers of cane who are faced with the planting of a 
large acreage at the optimum time, and sent up the plan to Messrs. Eansomes, 
Sims & Jefferies, to work up. These ridgers have arrived, have been tested 
and found to do excellent work, the one difficulty being that of organizing the 
labour to keep pace with the ridger. The planting outfit recommended by the 
Secretary, Sugar Bureau, consisting of a double mould board plough, subeoilerand 
gatherer and roller, is being widely taken up in the White Sugar Tract, and the 
growers aie now keenly alive to the improved implements put out by the Bureau. 

As a testimony to the way in which the factories in the White Sugar Tract 
value the work now being done by the Bureau, the Indian Sugar Piodiicers’ 
Association, of which these factories ai e members, has granted a sum of Es. 16,000 to 
the Secretary, Sugar Bureau, to enable him to continue the sugar cane experiments 
till the proposed sugar cess becomes an actuality. The Government of India have 
also placed at the disposal of the Indian Sugar Producers’ Association free of 
charge for a period of one year in the first instance a farm of about 143 acres 
called the Now Area at Pusa, and it is hoped that the nucleus of a fully equipped 
cane experiment station for the White Sugar Tract will be built up on this 
foundation. It is on this land that Oo 232, 213 and 210 have been planted for 
the mill trials to be carried out in November, 1924. 

Conclusion. 

The work done by the Bureau in the testing of improved varieties of cane and 
their distribution to growers has so impressed the sugar factories in the White 
Sugar Tract that a move is now on foot to bring the question of the white sugar 
cess before the legislature for consideration and final adoption. The root cause 
of the stagnation of the sugar industry in India has been in the past the 
inadequate supply of raw material, and this is bound to continue so long as the 
inferior local canes are grown. The introduction of exotic canes will do no 
lasting good, and India must fall into line with other countries in the matter of 
raising her own superior cane seedlings by crossing where necessary, testing them 
both in the field and the factory and then distributing only the approved ones to 
the growers. This work is at present being done by the Ooimbatoie Cane 
Breeding Station and the Sugar Bureau, and as it is of such immense impoitance 
to the industry it should be placed on a sound and permanent footing. 

As usual, I have to express my acknowledgments to a large number of officers 
and others who have helped me iu my work either financially or by giving advice 
or other facilities that 1 required. Where so many have helped, it would be 
invidious to mention names, but I have particularly to thank the firm of Messrs. 
Begg, Sutherland & Co., who have always readily placed funds at my disposal for 
mill trials of selected seedlings, Mr. Noel Deerb for valuable advice on numerous 
technical points, Eao Saheb T. S. Venkatraman, the Government Sugar Cane 
Expert, for the most willing assistance he has been giving me, and the Indian 
Sugar Producers’ Association for providing the finance to carry on research work 
on cane during the year 1924-26. 1 think that what has been achieved has 
justified both advice and expenditure, and it is merely a question of more funds 
for ^e Bureau to advance further into the field. ^ 
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Inadequacy op the Mbihylene Blue Method por the DBiBHMiNATioh op the 
Dpcolorizing Powbr op Chars and Carbons Frz Kercher, Vetemt* 
Ze%ttehttft, 19^5, £45-S59 

Methylene blue has so long been used as a medium for decolorization in the evaluation 
of bone chars and carbonsi that it seemed of interest to ascertain how its results compare 
with those obtained when a sugar product, such as molasses, is used An 0 Oi normal 
solution of this dye (i e , one containing 4 06 grms per litre) was employed, 26 c c being 
heated with say 2 grms of the sample at 20® 0 , or higher temperature, for about 30 
minutes, and the excess of blue titrated with standard titanous chloride, as directed by 
Knecht and Hibberi * Preliminarily various conditions as to time, terapeiature, latio 
of carbon and blue were studied, but the onlj point of interest in these experiments appears 
to be that on the action of electrolytes, when it was noted that sodium carbonate increased 
the decolorization bv about 20 per cent, that sodium chloride and sodium acetate had a 
similar though less pronounced effect, but that calcium h) droxide decieased it to a marked 
degree Following this, comparative tests by the two methods were made using on the 
one hand an 0 02 normal solution of methylene blue, and on the othei a 2 0 per cent 
solution of beet molasses, and heating to 80® C during 16 minutes, the percentage of 
colour remoied being found m the first place volumetncall} as indicated and in the 
second b} means of the colorimeter In each case three senes of determinations were made, 
the degree of decolorization realized m each being 30, 40 and oO per cent , and the number 
of carbons examined being eight Here are the results obtained fiom w hich it will be seen 
that the figures for the same carbon by the two methods differ considerably from one 
another — 


Decolorization 
lealized 
per cent 

A 

B 

C 

MrTHYLENE BlLE 

D L 

1 

G 

H 

30 

1 43 

0 42 

1 

12 90 .. 2 10 

2 02 

. 1 

2 83 

40 

1 48 

0 46 

1 

.. 14 62 .. 2 08 

. 2 09 

1 

2 83 

50 

1 51 

— 

1 

. 14 60 2 06 

1 94 

1 

2 81 

30 

0 80 

0 43 

1 

Molasbfs 

7 33 0 78 

.. 2 24 

. 1 

0 30 

40 

0 89 

— 

1 

7 13 0 78 

.. 2 39 

. 1 

0 35 

50 . 

0 91 

— . 

. 1 

.. 7 16 . 0 77 

2 56 

1 

0 38 


Thus the percentage of decolorization in the case of carbon ‘ H is 2 8 with methj lene 
blue but only 0 3 with molasses, whilst with other carbons the differences are hardlv less 
striking Ihis result is not to be wondered at, since the adsoibendum in the first method 
IS a uniform crystalline substance and in ihe second is a mixture of colouring matters 
together with other non-sugar bodies including alkali salts, which are known to inhibit 
adsorption It is therefore concluded that the meth) lene blue process is quite inade<j[uate 
for the examination of caibons intended for use in the sugar industry Had its results 
approached fairly closely to those obtained with molasses, raw sugar liquor, juice, or other 
sugar factory or refinery product, it would have proved a most con\enient circumstance, 
since the analytical procedure involved is b >th lapid and exact 

SiANDARO Methods for the Determination op Sucrose (in the Absi nce of 
Eaffinohe), using Hydrochloric Acid and Invbrtabb as HiDROLibT 
/% W* Zerban, Journal of the Aesociatton of Agricultuial Chemists^ 192$^ 5 , 
No. 4, 400-401 

As Associate Referee on Polariscopic Methods, Dr Zerban lecommends that the 
directions given in the ** Book of Methods for the determination of sucrose with hydro¬ 
chloric acid (in the absence of raffinose) be amended to read as follows —Dissolve the 
double normal weight (62 grms) of the substance m water in a 200 c c flask , add basic 
lead acetate carefully, avoiding any excess, then 1-2 c c of alumina cream , shake , dilute 
to the mark with water , mix well, and Alter, rejecting the flrst 26 c c at least of the 
flUrate Cover the funnel with a watch glass, remove the lead from the solution by 

“ copyilght, and no part of it may be reproduced without peimission - 
aaiior, i sj • Berichte 06, J31B 
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adding dry powdered potassium oxalate; mix ; and filter again, rejecting the fiist 25 c.c. 
at least of the filtrate. Pipette one 50 c.c. portion of the lead-free filtrate into a 100 c.o. 
fiask ; dilute with water to the mark ; mix well, and polarize in a 200 mm. tube. The 
result, multiplied by 2, is the direct reading (P of formula given below) or polarization 
before inversion. For the invert reading, pipette to another 50 c.c. portion of the lead-free 
filtrate into a 100 c.c. fiask, add 25 c.c of water : then, little by little, while rotating the 
flask, 5 c.c of hydrochloiic acid of sp. gr. 1*1918 at 20®/4°C., or 16 c.c. of the acid of sp. 
gr. 1*1029 at 2074°C. He it a water bath to 70*0. ; regulate the burner so that the tem¬ 
perature of the bath remains approximately at that point; place the flask in the water 
bath, insert a thermometer, and heat with constant agitation until the thermometer in 
the flask indicates 67*0. This preliminary heating period should require from 2mins 
From the moment the thermometer in the fiask indicates 67°0., leave the flask in the bath 
for exactly 6 mins, longer, during which time the temperature should gradually rise to 
about 69*5*0 Plunge the flask at once into water at 20®O. ; when the contents have 
cooled to about 35^0 , remove the thermometer from the flask, rinse it, and fill almost to 
the mark Leave the flask in the bath at 20®O. for at least 30 rains longer, and finally 
make up exactly to volume. Mix well and polarize the solution in a 200 mm. tube pro¬ 
vided with a lateral branch and a water-jacket,maintaining a temperature of 20®C This 
reading must also be multiplied by 2 to obtain the invert reading. If it is necessary to 
work at a temperature other than 20^C , which is permissible within narrow limits, the 
volumes must be completed and both diiect and invert polarizations must be made at 
exactly the ^ame temperature. 

100 (P— I) 

Calculate sucrose by the following formula : S =-•. in 

^ ^ 143 -f 0 0676 (w — 13) — 2y2’ 

which =: percentage of sucrose; P= direct reading, normal solution ; J =: invert 
reading, normal solution ; T= temperati le at which readings are made , andm =: grms. 
of total solids in 100 c.c. of the invert solution read in the polariscope. 

Regarding the directions already given for inversion with inveitase, it is advised that 
these read as follows:—To another 50 c.c. portion of the lead-free filtrate in a 100 c.c. 
volumetric fiask add glacial acetic acid, drop by drop, until the reaction is acid to litmus ; 
add 10 c.c. of the invertase solution ; fill the flask with water nearly to 100 c.c.; let stand 
in a warm place (about 40°(> ) overnight; cool, and make up to 100 c.c. at 20®C'. Mix 
well and polarize at 20^C. in a 200 mm. tube. Allow the solution to remain in the tube 
for an hour and repeat the polarization. If there is no change from the previous reading, 
the inversion is complete, whereupon the reading and temperature of the solution are 
carefully noted. Correct the polarization for the optical activity of the invertase solution 
and multiply by 2. Calculate the percentage of sucrose by the same formula as stated 
above, but using the factor 142 in place of 143. 

Bbport on Chemical Methods for drtbrminino Bbdvoino Sugars. R , F , Jackson , 
Journal of the Assoeiatton of Official Agricultural Chemtste, 1925^ S, No. 4 , 

402-m- 

As the result of Dr. Jackson’s survey (at the Fortieth Annual Convention of the 
A.O.A.C.), he advises that suggested activities may be classified under three heads: 
(1) Incorporation of the results of recent research; (2) discarding duplicate or obsolete 
methods ; and (3) examination of the limits of accuracy of present methods. It is recom¬ 
mended that the following subjects be studied (which obviously will require many years 
to complete) :—(l) The volumetric method of Eynon and Lanb^ in which methylene blue 
is employed as an inside indicator: (2) the volumetric method in which the reduced copper 
or residual unreduced copper is determined iodimetrically^; (3) the method of Quisuhbino 
and Thomas^ or an equivalent method of high precision ; (4) a micro-chemical method ; 
(5) the iodine method for aldose sugars^; (6) the electrolytic method for copper; (7) the 
redqotion of copper in alcohol vapour ; (8) a selective comparison of the methods now given 
in the ** Book of Methods” ; (9) the limits of accuracy of the respective methods; and 
(10) a Verification of the standard reference tables *' 

^ 1S23, 143, au6; 19^4, 107; mb, SSS. « i.tf.J., 97S; 1638, 439. 

* 1922, loa. « I.SJ., 1921, 50. 
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Pkbvbntion op Inybkbion in thb Stjlphukino op Raw Juice. Haddon,^ Com- 
inumeaiion to thxit Jouinalt Aprils 19S5, 

In 1904 Bonnin and the author* pointed out that the glucose ratio of sulphured juice 
was always higher than that of the unsulphured, and that there was no doubt about an 
inversion, which should be taken into account when reckoning the amount of sugar 
entering the factory. Lonochamp Pitot in 1916® gave the following figures .—Glucose 
ratio of the sulphured juice, 7*3; and of the unsulphured, 6 6, which figures of course 
vary with the temperature of the juice, the amount of sulphured acid present, and the 
purity of the juice itself. Having continually given his attention to the sulphuring 
apparatus, however, the author now obtains the same glucose ratio for the two juices. In 
factories wheie the juices are fiist limed and then sulphured, the glucose ratios of the two 
jui(*es remain the same, this being due to the neutralization of the sulphuric acid which is 
gradually being found by the oxidation of the sulphurous acid. Dr. L. Nowakowski in 
1904^ showed that no inverting action of SO* in pure sugar solutions previously limed 
can be detected, whilst the author on studying the influence of SO® on slightly limed 
cane juices has found that even at 60'’C. 1 per cent, of free SO* has no inverting action. 
In order, therefore, to prevent inversion in the factory, it is necessary only to add some 
lime now and then to the sulphuring tank. This might be done at each emptj mg of the 
measuring tanks, but destruction of sugar by heat always takes place when steam 
ejectors are used for drawing in air for the combustion of the sulphur, and for forcing the 
acid into the juice It is found that the top part of the coil which is not immersed in 
the juice, is very quickly covered with a coat of carbon, having sometimes a thickness of 
2 inches. The only way to prevent this destruction is to isolate the top part of the lead 
coil by mean of a larger cylinder of lead, closed and soldered at the bottom to the coil. 


Dbcolorizino Carbons in Industry. Bernard N Glick» Drug and Chemical Markets 
(New Yoik); through The Chemical Trade Joumal^ 19S5, 76y No. 1985^ 69S-694* 
Writing on the application of active carbons in our industry, the writer (who is 
Research Director to the Industrial and Chemical Company, New York], states that:— 
** The displacement of the old bonechar method of refining from the sugar industry has 
been rendered very difiicult because economic factors in the past have forced this industry 
into the hands of large interests who have invested tremendous sums of money in the 
equipment incidental to this method of refining. When the production of white sugar 
was first developed, the only known method of refining was the bonechar method 
described above. The economic exploitation of this process made large plants necessary, 
together with an unlimited source of pure water and cheap fuel. These demands rendered 
it impossible to refine sugar in the tropics and led to the establishment of the two-stage 
system now in use for the production of standard granulated sugar, a system which in 
view of the new methods now possible, has no economic justification. The use of these 
powdered vegetable carbons and the small capital outlay involved in the equipment 
required for their use, together with the absence of any undue demand for water and fuel, 
has rendered it possible for any raw sugar producer, no matter where situated, to add a 
refinery which enables him to make white sugar directly on the plantation at a price much 
below that possible by bonechar methods. Not only that, but he can then produce a 
staple product which has a universal sale and will keep indefinitely, as against raw sugar 
which must be marketed as soon after manufacture as possible.*’ In addition to sugar 
and oils, some materials in the manufacture of which carbons are being advantageously 
applied are the following:—Tartaric and citric acids ; acetamide, various alkaloids; 
numeious pharmaceutical and photographic preparations; alcoholic liquors for the removal 
of colours, thus obviating re-distillation; laundry solvents, for the same purpose; 
phosphoric acid; vinegar; fruit juices; pectin; lactic acid; sugar used for preparing 
candied peel, etc. 

I Chemist, Labourdonnais, Mauntids 

» BuUeiia Association des ChimUies de France. 1904 » Bulletin SocleU des Chhnistes de 

Maurice. 1915 * Bulletin Association des Chlmistes de France. 1904. 
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Thb Absohption Spectrum op Raw Cane Sugar as appbcted bi Htdrogbn-Iok 
Concentration. F. Zerbuil. Taper preeenUd before the Sugar Dtvxeiony 
American Chemical Society^ at Taliimoie^ Md , April, 19S5* 

A 65® Brix solution of a Cuban raw sugar was defecated with lime and phosphoric 
acid, and the resulting liquor treated with varying quantities of boneblack, under con¬ 
ditions approximating those in the refinery. In every case the filtrates were carefully 
prepared for spectro-photometric analysis, and the specific absorptive index determined 
at every 10 fifi between X =r 440 to 500, and every 20 between X = 500 and 700. It 
was found that defecation as well as boneblack treatment produces a change not only in 
the -log t values throughout the spectrum, but also in the Q-ratios. In every case the 
Q-ratios on the basis of -log ^ at X = 660 were found to be larger at the blue end of the 
spectrum, and smaller at the red end, than they were for the raw sugar itself.^ When 
the same raw sugar was affined by thorough washing with a saturated white sugar syrup, 
the Q-ratios at the red end became larger, and those at the blue end smaller. The change 
in the Q-ratios caused by defecation and by boneblack treatment may be due principally 
to three factors, namely, change in hydrogen-ion concentration, change in temperature, 
and selective adsorption, or a combination of them. In a study of the first of these factors, 
hydrogen-ion concentration, at room temperature, it has been found that the change in pH 
brought about by addition of sodium hydroxide causes an appreciable increase in the -log t 
values throughout the spectrum. But within the range of pH encountered in refinery 
operations this increase is equivalent to an increase in concentration of the same colouring 
matter, the Q-ratios not changing appreciably. When the pH value goes above 7 5, there 
appears to be a slight change m the Q-ratios also, but this point needs further study, by 
making determinations over a wider range of pH values than has been done so far, which has 
been between 6*3 and 8-3. If the hydrogen-ion concentration is changed by the use of 
lime-water instead of sodium hydroxide solution, increased -log t values are also noted, but 
at equal pH the lime-treated solution is lighter than the soda-treated. Thus there appears 
a distinct tendency towards decolorization. There is also noted in the case of the lime- 
treated solutions a more distinct change in the Q-ratios, which is probably due to the 
formation of a precipitate of calcium salts causing adsorption of colouring matter. The 
slight change in Q-ratios observed when sodium hydroxide is used in larger quantity may 
be due to a similar cause. 


Determination op Rkduung Sugars, Gravimetrically and Volumbtkically (with 
Elimination of Two Sources of Error). Leo Pick, Zeitsckrift fur die 
Zuckerindusli le der Czechoslovakta, 19S5, 49, Sll-SIB, 

S4S-S50. 

Most chemists when operating the gravimetric method of determining reducing 
sugars must have experienced difficulty in obtaining repeat results under conditions 
that appear to be the same. Thus in parallel determinations under conditions seemingly 
identical, differences up to 10 mgrms. of copper (Ou) mfty occur Baumann,- Bbyers- 
DORPER,® Bruhns^ and the author, believe the varying foctor to be the rise and fall of 
the temperature during boiling, **superheating” occurring to a greater or less extent 
during the irregular boiling of the alkaline solution, the cupric reduction varying 
accordingly. With the object of maintaining a more even ebullition the author has tried 
the value of adding different substances to the assay liquid, observing the temperature 
meantime. None of the substances under examination, however, was entirely satisfac¬ 
tory, (e.g., wood charcoal, talc, decolorizing carbon, pumice, kieselguhr, etc.), but wood 
charcoal, extracted with nitric acid and washed with water, dried and ignited, was 
selected as the most suitable for the gravimetric method, i.o., Herzfeld’s procedure, the 
OuO and charcoal being collected in a Gooch crucible, which was heated in an electric 
oven to burn off the carbon, the copper oxide being reduced to the metallic state by 

I For the nomenclature used here, see Peter and Phelps . Sugar, 1935 (May), 333-324. 

» D Z., 1890, 778. » CerUr, ZuckeHnd., 1931-33, 80, jl473. * D. Z., 1919, 403, 488. 
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Stanek*8 procedure, using alcohol Talc was employed for the volumetric method, 
following 8choorl and Regenbogen’s modification,* in which the ciipious oxide is dissolved 
in neutral ferrous ammonium sulphate solution, the liquid acidified, and the resulting 
reduction ascertained by titration with standard permanganate Figures are cited to 
show that when the powders named are added to the boiling liquid the results obtained 
are much more regular, and lower, the difference between parallel determinations being 
thus lowered to about one-tenth of that observed in the ordinary procedure without any 
such addition Another source of error is also here discussed On comparing the results 
obtained by the gravimetric and volumetric methods just mentioned, the results averaged 
about 3 mgrms higher with the former than with the latter process This difference was 
proved to be due to the presence of insoluble matter in the Fehling’s solution used in the 
gravimetric method, so that when the white liquor (containing 173 grms of Rochelle 
salts and oO grms of sodium hydroxide in 600 c c ) was previously filtered it disappeared 
Another point commented upon in this useful study is that in determining the “ reducing 
sugars ” in some sugar factory products, a ieduction lower than tnat corresponding to the 
sucrose present (working in pure solution) may sometimes be obtained This result is 
believed to be due to the presence in the product of some body (probably colloidal, not 
removed b> the usual clarification), which holds the cuprous oxide in solution One may 
observe, lastly, that this paper presents a very complete review of the history of the 
determination of reducing sugars by different methods 


Th? Mfkcuuv Arc and Wave LvNorH 560 fifi in the SprcTROPHoroMmiir Anal’isis 
OF Tbchnicai Sugar Producis H H Peters and F P Phelps Paper 
presented at Meeting of Sugai Division^ Aineixean Chemical Society, Baltimore 
Meeting, Apiil, 19^3 

The mercury arc gives out several monochromatic rays, X == 576 9 /t/c and X == 
679 2 pu (average 578 /t/c) m the yellow, X = 646 /t/i in the green, and X = 436 in 
the blue This type of discontinuous spectrum is well adapted to the analysis of technical 
sug iv pioducts and has already been used in this connexion by F J Bates® and associates 
in 1919 (paper entitled “Analvses of Refined Sugars,” presented before the Sugar Division 
of the Chicago Meeting of the American Chemical Society, September 1920) Since that 
date the wave length X = 660 fip, has acquired special significance, as it has been found 
that the specific adsorptive index, -log t at this wave length (X = 560 pfi) may be 
converted into a correct colorimetric equivalent measure expressed as n colour degrees or 
n units of colouring matter per 1 grra of saccharine dry substance The -log t at 
X = 560 jiip. may be calculated from the observed -log ^ at X = 678 and at X = 546 /t/t 
bj a very simple procedure It is shown by complete spectrophotometric determinations 
of absorption that this calculation can be made with sufficient accuracy by subtracting from 
-log < »t X = 64648 per cent of the difference between the -log f at X = 545 pfi and 
the -log ^ at X = 678 /i/t The -log < at X = 660 divided by 0 00486, is the desired 
converted measure mentioned above, 1 e ,n units of colouring matter in 1 grm of saccharine 
dr> substance Without such conversion little more advantage would be gamed by the 
knowledge of -log < at X = 560 /t/t than at some other wave length, X n: 546 /i/t, for 
instance The -log / at X = 660 /i/* must be known if a correct colour grading is to be 
made from absorption or transmission measurements The above interpolation is useful 
when lower-priced photometers are utilized m place of the more expensive spe« trophoto- 
meters 


Multiple Effect Distillation op Ethyl Alcohol George Calingaert, Chemical 
and Metallurgxoal Engineering^ 19^5, 32, Mo 9, SGS-SSS —Under the best conditions, 
the present method of distilling alcohol requires 35 lbs. of steam per gallon of product, 
the cost of the steam (at 60 cents per 1000 lbs ) being 2 cents per gallon, or about 10 per 

Z , 1917, 668 ^ ISJ , 1920, 654 
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cent, of the total cost of the spirit, though in many plants it may he as much as 
26 per cent. Accordingly, opportunity for steam economy is afforded by the use of 
multiple effect distillation, and the author advocates a triple or quadruple apparatus, 
separated by dephlegmators and terminated by a final condenser. Mkchanibm op Limb 
Burning. G. Keppeler. Z«%t8eh. fur angew, Chem,^ 1925^ 38, S09, —The dissociation 
pressure of CaCOs is scarcely perceptible at 600°C.; it increases till it reaches one atmos¬ 
phere at 900®C. At this temperature the decomposition depends only on the flow of heat 
to the limestone In practice the controlling factors are the dissociation pressure and the 
rate of penetration of heat into the limestone. Reducing agents (coal or hydrogen) are 
favourable to the reaction. Device for counting Bags of Sugar, etc. Anon. 
Chemical and Metallurgical Engineering, 1925, 32, JP2.—An account is given of the 
electrical method of registering the number of bags entering and leaving the plant of the 
Californian and Hawaiian Sugar Refining Corporation. The ease of control is a point in 
favour of this system, as compared with the use of a mechanical device, which can be 
made to register only at or near the place of operation. In a plant of the size of the one 
at Crockett it is necessary to place such registering units at long distances apart. 
Cans Juice pH Measurement. H. A. Cook. Sugar, 1925, 27, 211-212, 264-265 — 
Measurement of the hydrogen-ion concentration of cane juices electrolytically is an 
operation calling for many precautions, and here are set forth the conditions necessary 
for securing accuiate results in such operations. Colour Nomenclature in the Sugar 
iNDusniY H. H. Peters and F. P. Phelps. Sugat, 1025, 27, 22S-224—V.B. 
Bureau of Standards cheinistM have adopted for the study of colour in sugar products the 
recommendations contained in the various reports of the Optical Society of America on 
Standards and Nomenclature, and the new terras and symbols are here stated. Explosion 
OF Sugar Dust. L. J. Trostel and H. W. Frevert. Sugar, 1925, 27, 119-121.— 
This is an examination of the recent work by Beyersdorfer' and others, which is con¬ 
sidered “well supported by expenmencal data.” Method for the Manufacturt of 
Levulosb, R. F. Jackson, C. G. Silshee, and M.J. Profitt Sugar, 1925, 27, 9-11.— 
“ Existing sugar factories should be readily adaptable with the aid of a reasonable amount 
of new machinery to the manufacture of levulose, and we see no reason why ordinary 
sugar could not he produced during the regular season, and levulose immediately there¬ 
after, Levulose has so long been considered uncrystallizable, that it is diflacult for the 
sugar world to realize that an article superior to sucrose is economically possible.” 


Some Possible Developments in the Sugar Industry. Anon. ChemteUy and 
Induetry, 1925, 44^ Ho. 4, 71-72. — Lecture Apparatus to Demonstrate 
Multiple Effect Evaporators. F. Giordani. Annali Chim. Appl , 1924, 
14, SIO-SIS — The Manufacture of Saccharin at Nottingham. Anon. The 
Industrial Chetmet, 1925, 1, He. 1, 5-9. — The Power Alcohol Problem. 
Herbert Langwell. Ihid., 1925,1, Ho. 1, 24-/5.— Hydrated Limb as a Chemical 
Base (Limb Slaking Machines). Alfred B. Searle. Ibid., 1925, 1, No. 1, 
$ S ^ 4 l —Vegetable Adhesives (e g, those made from Exhausted Beet 
Slicks) T. W. Jones Ibid, 1925, 1, Ho. 1, Indanthrenb Blues: 

Notes on their Manufacture Raffaele Sansone. The Chemical Trade 

Journal, 1925, 76, No. 1971. Studies on the Suction Leaf 

Filter. B. W. Clarke, S. G. M Ure, and /. W. Hinckley. The Chemical 
Trade Journal, 1925, 76, No. 1967, 131-132. — The Motor Spirit Position. 
Harold Moore ; through The Chemical Trade Journal, 1925, 76, No. 1976, 
135-136. —Steam Generation under Critical Conditionb. David Brownlie. 
Chemistry and Industry, 1925, 44, No. 9, 123-129. — Production op Coarse 
Grained Crystals. Hagh Griffiths. The Chemical Trade Journal, 1925, 
76, No. 1965, 67-68. 

J. P. 0. 


' LS.J, 1922, 573 ; 1933, 412,^551. 
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Production op Active (Decolouizino) Carbon. S , G. S. Dicker^ of 20, Holborn, 
London (G, W, Wallace, of San Francisco, Cal, U.S.A.). 2S44€1, 

• January 26th, 1924. 

Activated carbons or carboniferous products for decolorizing, etc., are produced from 
carbonaceous materials by a closed chamber process involving internal combustion as the 
carbonizing means. Heat is supplied from the top of the charge and downward carbon¬ 
izing takes place. Carbonaceous materials such as peat, wood, lignite, and blown coal 
may be used, and may be mixed with substances such as kieselguhr, fuller’s earth, and 
gypsum, and an activating agent such as lime. The charge is delivered to the generator 
Af Fig. 1, through the charging door i5a. Fig. 2, and a layer of broken carborundum is 
placed on top to filter the generator gas supplied through nozzles 12 and air passing 
through ports 11^ the air and gas being sucked in by means of a blower C placed in the 
circuit between gas condensers B, For starting combustion, generator gas is supplied 

1C I 20 , riC 2 73 IQCLmO . 



from a storage tank, but when the combustion is properly started the gas from the 
generator A is circulated by a blower C through the condensers J?, a water scrubber 
i>, and an oil scrubber F, and passes through a valve 16a and nozzle 12 back to the top of 
the generator. Thus a zone of combustion and a zone of carbonization preceded by a zone 
of distillation are caused to travel downwards through the charge. When the whole 
charge is carbonized, the combustion gas is turned off, the outlet valve 5a is closed, and 
water from a hose-pipe 20a is supplied through a poke hole 19 and played on the hot 
carbon so that steam is produced, which drives out the air, the carbon being thereby 
cooled in the absence of air. The carbon may be removed through discharge doors 10 
into wagons, or if it is of a pulverulent nature it may, by flooding the generator with 
water, be washed through the grate, and through valves 6a and 6a to some receptacle for 
further treatment, such as with hydrochloric acid to remove the lime, and is then washed 
and dried. The residue may be moulded, for example, under pressure with or without 
binding agents. Where smothered combustion of the charge takes place, the carborundum 
is dispensed with, and carbonizing takes place according to United Kingdom Specification 
221,038, the supply of air for combustion being regulated by diluent gases or gases other 
than st^m. The generator consists of an outer metal casing comprising a base 1 on 
which rests an upper part fa, both parts being lined with firebrick. The bottom 4 
inclined towards the outlet port 5 and is provided with a grate cleaning doors 9, and 
discharge doors 79. The top of the lining is substantially dome-shaped and contains 

A Copies of speoifloatlons of patents with their drawings ean be obtained on application 
to the following:-[;n4fed Kingdom: Patent Office, Sales Branch, 35, Southampton Buildings, 
Chancery Lane, London, W.C 3 (price, is. each) VniUd Stcda • Commissioner of Patents, 
Washin^n, P.C. (price 10 cents each). France: LTmprimerie Nationals. S7, rue Vieille dv 
Temple, Paris. 
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passages 11 for air sucked in along with gas from nozzles 12, The charging door IS has 
a fireclay stopper ISa containing the poke hole IS with a fireclay stopper ISa. The con¬ 
denser B and scrubbers D and E are supplied with water from branch pipes from the main 
water pipe 20, The condenser is supplied with water from the condenser ^ by a pipe 
22^ and an overflow pipe 23 conducts the water back to a tank. (Specification 221,388 
is also referred to.) _ 

PuBiFiCATiON or Bebthoot Molabseb, Distillbkt Spent Wash, etc., by 
Elbotkoltbis, with Recoveuy of Suocinio and Glutauio Acids, Betaine 
AND Tuimethylaminb, B'lc. F. Tukayama, of Kaishi-kawa, Ku, Tokyo. 
233,196. July 6th, 1924. 

Beetroot molasses, or the residue after fermentation of the same and distillation of the 
alcohol, is electrolysed so that glutamic, glutimic, and succinic acids, or salts thereof, are 
obtained at the anode and betaine and caustic potash and soda at the cathode. The 
molasses or fermentation residue may be run into a compartment between two diaphragms 
of parchment paper, etc. From the uppermost compartment containing the cathode the 
solution of the bases is run off continuously, while the anode products are washed away 
through a pipe by a stream of water. The diaphragms are inclined so that gases collect 
at one end and are removed by pipes. The anolyte removed may be heated with an alkali 
to precipitate iron, or with hydrogen sulphide to precipitate zinc. Heating with a 
mineral acid then converts the glutimic acid to glutamic acid, which is then isolated as 
the hydrochloride, calcium salt, or free acid. Succinic acid may be crystallized from the 
mother-liquor. Alternatively, the glutimic acid may, be converted into glutamic acid 
either before removal of the anode metal or, when treating fermentation residues, before 
electrolysis. Or the glutimic acid and glutamic acid may both be converted into calcium 
salts, precipitated by alcohol, and separated by treatment with water. Caustic potash and 
soda in the cathode product are converted into chlorides, sulphates, or carbonates and 
crystallized out after concentration, whilst from the mother-liquor, betaine is extracted by 
means of alcohol. Alternatively, the whole cathode liquid is concentrated and betaine is 
converted by heat into trimethylamine and distilled. 

Manufacture of Active ( Dbcolohizino ) Gaubon, Phosphoric Acid and Calcium 
Phosphate. R. Duncalfe, R. B, Drew and J. P. Cutter, of Barnes, London. 
233,S40. March 29th, 1924. 

Bonechar or bonechar dust is leached with a dilute solution of phosphoric acid in 
order to obtain activated carbon and phosphoric acid. Bonechar (which may receive a 
preliminary re-calcination) is washed with water after leaching and dried, and the combined 
washing water and leaching liquor is treated with sulphuric acid in amount considerably 
less than the equivalent of the calcium and magnesium present in solution On evap¬ 
oration, di-calcium hydrogen phosphate is precipitated which may be removed and 
regarded as the finished product, or may be decomposed with sulphuric acid to give calcium 
sulphate and phosphoric acid for re-use. The filtrate from the di-calcium hydrogen 
phosphate is treated with sulphuric acid in quantity sufficient to precipitate most of the 
calcium and magnesium as sulphates. The latter are separated and the mother-liquor 
containing phosphoric acid is treated for the removal of the salts of magnesium and the 
alkalies which are present. Waste liquors which are too dilute to warrant evaporation 
may be treated with lime to recover their content of phosphate. 

pRBOIPITATIOK OF TbIOALOIUM SaOOHABATB IN THE EXTRACTION OF SuOAB FROM BeIT 

Molabseb. Carl Steffen^ of Vienna, Austria. 233,936. July 30th, 1924. 

In extracting sugar from saccharine liquids (e.g., molames), by precipitating it as 
calcium saccharate by means of lime which is added to the solution as quicklime, the 
undissolved lime which has not entered into the reaction is separated from the lighter 
oaldum saccharate by settling, centrifugation, etc., ^before the liquid containing the 
sacckiarate is passed to the filter-presses. The lime thus separated is used for precipitating 

460 



Patents. 


a further quantity of sugar, and it is stated that if the separator is kept cool (about 15^0.). 
unslaked lime entangled in the slaked lime remains unslaked and the mixiure is more 
efficient in precipitating the saocharate > 


Confectionery {A) J. C. Lloyd, of The Heath, Cardiff. SSOJOS, July 19th, 1924. 
(B) G. Newham and H. B, Hillary, of London May 22nd, 1924. 

{C) A, Savy,Jean Jean & Cie., of Courbevoie, Seine, France; and Baker 
PerkinSt Ltd. April 16th, 1925; convention date, April 16th, 1925. 

(A) A boiling plant is disclosed comprising a steam generator, one or more steam 
jacketed pans heated by the circulation of steam through pipes, and an automatic steam 
trap for returning condensate to the generator. (B) This refers to the formation of ropes 
of confectionery into sweets by passage between a pair of rings by way of an equalizing 
and rounding device. {C) In the production of confectionery, “ sweetmeats are partially 
coated by allowing the stream of coating material to fall only on the portion of the sweet¬ 
meat to be coated.’* 

Manufacture of Glucose (Dextrose ok Gkapb Sugar). (A) Corn Products 
Refining Company, of New York (Assignees of W B. Newkirk, of Illinois, 
U.8.A SS'SJGO. September 22nd, 1924 , convention date, April lltb, 1926. 
{B) Corn Products Refining Company, of Now York (Assignees of 
J. J* Merrill, of Chicago) 232,584- April 3rd, 1926 ; convention date 
April 18th, 1924. (C) Corn Products Refining Company, of New York 

(Assignees of W. B. Newkirk, of Illinois). $32,938. March 30th, 1924 , 
convention date, April 25lh, 1925. 

(A) In producing crystallized glucose from starch conversion liquors the crystallization 
is started by the addition of a considerable quantity of crystals of the type desired in the 
form of foots ” or crystallized liquor from a previous operation, the mixtures consisting 
of about 40 per cent, of ** foots” and 60 per cent of fresh liquor. It is stated that in this 
way the operation can be carried on through a much greater range of temperature than is 
possible with a smaller amount of seed ctystals. The liquor after concentration is cooled 
to a suitable temperature and then mixed with the “ foots” in a vessel separate from the 
cooler. In preparing hydrated crystals, the crystallization can begin at 106°F. and the 
temperature be gradually reduced to 80°F. ; whilst for anhydrous crystals the initial 
temperature may be 130-145“F. and the final 100-120®F. (B) Pulverulent material, such 

as crystalline dextrose, etc., is dried during its passage from a shoot through rotary 
cylinders to a discharge conveyor by hot air or gas which is drawn through a heater into 
the feed end of the cylinder and forced through a cyclone separator and pipe into the 
discharge end of the cylinder by a fan. The dust-laden gas is discharged into a separator 
in which the precipitation of the dust is assisted by steam jets issuing from a perforated 
ring. The heater consists of a casing containing steam coils. {€) The glucose-containing 
liquor resulting from the hydrolysis of starch is concentrated and cooled to yield crystalline 
glucose, the usual bonechar filtration prior to concentration being preferably substituted 
by filtration through a non-decolorizing material. The glucose is separated in a centri¬ 
fugal machine and the mother liquor again concentrated and cooled to give one or two 
further yields of glucose. The glucose obtained is collected and redissolved and the 
solution filtered, preferably through bonechar, the filtered solution being concentrated, 
cooled, and allowed to crystallize. The crystals are separated as before and the mother- 
liquor again concentrated and cooled to give a further yield. Suitable conditions for 
crystallization are indicated, and each crystallization is carried out by mixing the solution 
to bo crystallized with a quantity of the magma remaining after the crystalli 2 !ation of the 
corresponding solution from the preceding batch, the quantity of residual magma amount¬ 
ing preferably to about 40 per cent, of the contents of the crystallizer ; the nature of the 
crystals in the residual magma, i.e., whether hydrated or anhydrous, largely determines 
the nature of the crystals obtained from the fresh liquor. (Specifications 227,140 and 
232,160 are referred to.) 

rseo also u!k. Patent, 228J41 TT&TTlWS, 328 
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UNITED STATES. 

Washing Filteh-frbhs Scums in the Oakbonatatxon Pboobbs. Edwin Morrison 
(assignor to The Great Western Sugar Co., of Denver, Colo, U.8.A.). 
1,see,501. March 3rd, 1925. 

Objects of the invention are: (1) primarily to shorten the periods of inactivity of the 
filter-presses by providing means for filtering and washing the cake in a separate and 
concurrent operation ; (2) to increase the quantity of sugar produced by a more complete 
extraction of the sugar content of the cake; and (3) to economize in the use of water, and 
consequently to save in fuel consumption for the evaporation of the sweet-waters. Broadly 
stated, the process comprises the production of an enriched sweet-water for use in preparing 
the hydrated lime charge by mixing lime mud derived from the filtering of raw carbonatated 
limed juices with sweetened wash-water, filtering, and utilizing the still further enriched 
sweet-water of relatively high sugar content to prepare the hydrated lime charge, whereby 
the volume of water is reduced to a minimum. It is a continuous one and provides for the 
extraction of the sugar contents of mud discharged from the ordinary intermittent filter- 
presses in a continuous operation, the latter being accomplished by the employment of a 
continuous auxiliary filter. In its operation a system of co-operatively connected devices 



is provided, these being shown in the accompanying drawing in which the reference 
numerals e designate the usual filter-presses which receive their charge through pipes S 
and 4 A^d which discharge their filtrate through conduits 5 and 6. A milk-of-lime 
obtained from a lime slacker 8 is thoroughly stirred in a mixing vat 7 and the mixture 
is delivered through a pipe 9 to the oarbonatation vats by the use of a pump 10 where it 
meets with the raw juices. In carrying out the invention one employs an auxiliary filter 
le preferably of the continuous air-pressure type in which a partially submerged rotary 
carrier covered peripherally with a porous filtering fabric, is the medium for separating 
the sugar-charged liquid from a mixture of liquids and solids. The carrier has beneath 
its porous covering a plurality of circumferential compartments in connexion with a 
common outlet and the liquid contained in material collecting upon the service of the 
the carrier is expressed into the compartments by an excess of external pressure produced 
through a partial vacuum at the outlet or other convenient expedients The solids 
deposited upon the circumference of the carrier are subjected to a wash after its immer- 
gence and the wash-water carrying the remainder of the sugar contents of the charge is 
discharged separate from the first filtrate through the medium of an automatic valve 
movement connected with the carrier. In the drawing the reference numeral 14 


452 







Patents. 


designates the tank of the auxiliary filter, IS the rotary carrier, IJ^a the system of conduit 
through which the wash-waters are supplied, 15 the discharge pipe for the first filtrate, 
and 16 the discharge pipe for the second or wash filtrate, both said pipes being connected 
with a vacuum pump through the intermediary of receivers 17 and 18. A trough 19 
is disposed beneath the filters to receive the mud collected on their frames Sa, after the 
latter have been withdrawn from their respective housings as indicated in broken lines, 
and a screw conveyor SO works in the trough to carry the mud to a discharge-opening 
at an end thereof, which by means of a spout is connected with a mixing vat SS. A 
pump S3 draws the contents of the vat through pipes S4 and S5 to the auxiliary filter, the 
filtrate discharged from the auxiliary filter through the conduit 16 is conducted to the 
lime slacker 8 through a pipe SB, and the sugar-charged wash-water drawn from the filter 
through the pipe 16 is conveyed to the trough 19 through a pipe S7. 

In the operation of the process, the limed juices after earbonatation are conducted to the 
filter-presses S in which the liquid is expressed from the lime mud which collects on the 
filter-frames. After the filters are filled with solids to their full capacity and the 
surrounding juice has been discharged, the frames are withdrawn from their housings 
as indicated in broken lines in the drawings and the mud cakes adhering thereto are caused 
to drop into the receiving trough 19. The lime-mud together with the sweet wash-water 
supplied from the auxiliary filter through the conduit S7i is conveyed to the tank SS^ in 
which they are mixed by mechanical agitation. The lime-mud milk thus produced is 
pumped to the auxiliary filter in which the entrained sugar is removed from the solids 
carried in suspension as hereinbefore explained, the first filtrate being conducted to the 
lime-slaoker through the conduit S6 for use in preparing the charge for the filter-presses 
and the second filtrate or sweetened wash-water being discharged into the trough 19 for 
use in diluting the lime-mud removed from the filters. The mud adhering to the carrier 
of the auxiliary filter after the washing opeiation is completed, is removed by a scraper or 
other suitable means and discharged as waste. It will be understood that in case the 
discharge from the auxiliary filter is insufficient to dilute the mud cakes discharged from 
the filters to the desired density, liquid obtained from other sources mav be supplied to 
either the trough 19 or the mixing vat SS. 

From the above it is clear that in this process water is only used to wash the mud in 
the second press or set of presses and the enriched sweet-water is added to the lime mud 
from the first presses to form a lime-mud milk. Thereafter the latter is filtered on the 
second press or set of presses to produce a sweet-water still further enriched in its sugar 
content. The latter is used to prepare the charge for the first set of presses. This is to bo 
distinguished from the processes at present in use in which a mixture of water and sweet- 
water IS used to prepare tho charge for the first presses While in the prior art processes 
and in this process the term sweet-water is applied to the fluid used to prepare the 
hydrated lime charge, there is a great deal of difference in the quality and the sugar 
content of each, due to different handling through each process. The new process saves 
water and fuel to finally evaporate this water by causing this water to perform three 
continuous functions. (1) Wash tho final mud; (2) elutriate the mud between the first 
and second presses; and (3) in combination with the incoming new lime hydrate, to 
prepare the charge for the first presses. In the prior art processes the water is unecono- 
mically used, as it is divided, part being added to the mud in the first press or presses and 
part in the second press or presses, the mixture being used to prepare the charge for the 
first press or presses. 

Baqasbb Tueatmunt to obtain suitable Fibres pou Paper Pulp and Boarding 
Manufacture. {A) John K. Shaw, of Minneapolis, Minnesota, U,S A. 
1^601,934. July 22nd, 1924. (BJ Treadway B. Munroe,^ of New Orleans, 
La., U S.A. (assignor to C. F. Dahlberg, of Minneapolis, Minnesota, U.S.A.). 
l,50SyS0S. July 29th, 1924. 

{A) In carrying out this invention, it is explained, tlie bagasse (or analogous fibres) 
are only partially cooked ” in the manner as is disclosed in co-pending application, serial 
’ See also U.S. Patent, 1 , 479 , 419 , I S.J., 1924 , 620 , aud U.S. Patent, 1,501 925 , l.SJ, 1925 , 60 . 
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number, 419^044^ October 23rd, 1924. That is, the fibres are subjected to any 
suitable ohemical such as an alkali, a sulphate, or a sulphite, and cooked only so long as 
is necessary to loosen up the ** encrusting casing ** of the fibres and not sufficiently long 
to dissolve out a substantial portion of the valuable natural pith with which said fibres are 
accompanied. Thus not only a minimum quantity of chemicals is used up, but the valuable 
wall board making pith is preserved. After the bagasse (or analogous fibres) have been 
thuspaitially cooked, they are submitted to the action of a suitable beating engine, where¬ 
upon a portion of the longer partially cooled fibres with their natural pith is recovered 
this portion being mechanically separated from the shorter fibres also accompanied by their 
natural pith. The shorter fibres which are not separated from the natural pith are used 
for board making purposes precisely as is disclosed in the co-pending application, but may 
also have added thereto the dissolved cellulosic constituents and pith of the longer fibres. 
The first mentioned portion of fibres, however, which also has not as yet been separated 
from its natural pith, is further cooked in any suitable ohemical solution to such an extent 
as will dissolve the pith and form paper-making fibres therefrom. These said fully 
cooked fibres are found to make very high grade pulp from which a superior grade of paper 
can be manufactured. It will now be clear that by following the proceiiure above out¬ 
lined, one avoids dissolving a large portion of tlie pith in treating bagasse fibres, and 
therefore avoids the great loss of cellulosic material that has been heretofore experienced 
by practising other cooking processes By saving this pitli with the board-making fibres, 
all loss of the same is avoided, because the mechanical separation of the two classes of 
fibres saves not only the pith but a considerable amount of the short fibres which are 
valuable for the manufacture of the heat insulating wall boards. While it is true that 
some of the cellulose material of the long fibres will be lost during the second cooking, 
yet this loss does not amount to anything like the total loss that is experienced in the prior 
processes, whether the pith is mechanically stripped from the fibres before the cooking, 
or is completely dissolved therefrom during the cooking. It is found in practice that it 
takes a less weight of chemicals to make a ton of paper making pulp by this process than 
by the ones prior, the valuable board-making material being obtained in addition as a 
by-product. 

{S) If a mass of bagasse after leaving the mill is exposed to the weather in a 
hot climate as is usually done, owing to its content of moisture, sugar, and gummy 
matters, there will first set in an alcoholic fermentation, which is followed by an acetic 
acid fermentation, which two fermentations if not checked will consume substantially 
all the sugar and gummy matters present. If now the mass is still permitted to lie out in 
the weather, a humic acid fermentation will set in, wliich will destroy the strength of the 
fibres, and render them unfit for pulp making purposes. In addition to this, if the bagasse 
is baled, the acids formed will act on any iron present, such as the bands surrounding the 
bagasse mass, to form ferrous acetate, which with the advent of more air forms ferric oxide, 
this becoming hydrated and reacting with the tannic acid present to form a black ferric 
tannate thus discolouring the fibre9< But the foregoing objections are obviated in this 
invention by proceeding as follows: To the interior of the mass of bagasso is added at 
any time prior to the completion of the acetic acid fermentation any suitable insoluble 
compound having an alkaline reaction, such as lime, crushed limestone, crushed oyster 
shells, etc., either dry or mixed with water. The lime containing mass is subjected 
preferably in a baling press, to a pressure sufficient to form over a portion or all of its 
surface, compacted, substantially air impervious layers of fibres cemented together by the 
said sugar and gummy matters present in the bagasse. Thus the inventor is enabled to 
prevent to a degree the destruction of the strength of the fibres, as well as a decolorization 
thereof. _ 

SoLiniFiBD Fuel ooittaimno Alcohol and Eierbloueb. Robert Calvert (assignor to 
The Celite Co.y of Los Angeles, Calif., U.8. A.). l,$fSS,580. January 20th, 1926. 

Claim is made for ** solidified fuel” containing approximately 29 parts of diatomaceous 
eart|)^ (kieselguhr), 68 of alcohol, and 3 of soap, by weight. 
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United States. 

(W%lUit % Oray.J 


(Tons of 2,240 lbs ) 

1925 

Tons 

1924 

Tons 

Total Eleoeipts, January Ut to July 29th .. 

. 2,232,770 

.. 2,146,639 

Delivenes „ ,, . . . 

2,103,624 

.. 2,086,712 

Meltings by Refiners ,, 

. 2,014,930 

.. 1,964,710 

Exports of Refined 

147,000 

109,000 

Importers’ Stocks, July 29th 

129,146 

61,721 

Total Stocks, July 29 th .. , . .... 

230,197 

187,962 


1924 

1923 

Total Consumption for twelve months. 

4,854,479 

.. 4,780,684 



Cuba. 


Btatimbnt of Exforis and 

Stocks of Sugar, 1922-1923, 

1923-1924, AND 1924-1925 




1922 Y\ 1923 24 

1924 25 

(Tons of 2,240 lbs ) 

Ions Ions 

Tons 

Exports 


2,602,339 2,505,959 

3,063,394 

Stocks .. 


590,209 . 788,141 

1,121,346 



3,192,548 3,294,100 

4,184,739 

Local Consumption 

.. 

67,600 62,000 

80,000 

Receipts at Port to June 30th 

. • 

. . 3,260,048 3,356,100 

4,264,739 

ffaPOHa^ June 30th, 1926 


J Guma.- 

L M»kr 

Sugar Crops o! the World. 


fWtllett t 

Quay's EiUmatee to July 9th, 1925 ) 



1924 25 

1923-24 

1922 23 

Oanp 

Tons 

Tons 

Tons 

America . 

8,365,652 

7,056,266 

6,678,746 

Asia . 

6,474,490 

6,909,840 

5,460,112 

Australasia ....... 

505,680 

339,859 

343,832 

Africa . . 

677,406 

.... 572,035 

556,863 

Europe . 

10,629 

7,871 

13,918 

Total Cane. 

14,933,857 

13,884,860 

12,963,461 

Bbbt. 




Europe ... . 

7,176,000 

6,067,761 

4,674,326 

U S.A. 

974,185 

787,217 

615,936 

Canada . 

36,200 

16,600 

12,400 

Total Beet . 

8,185,385 

5,861,478 

5,202,661 

Total Cans and Bbbt. 

83,119,248 

19,746,888 

18,166,188 
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United Kingdom Monthly Sugar Reports 


Our last report was dated the 13th July, 1925. 

The general easy and quiet tendency oi the market was continued until the latter part 
of the period under review when Russia, entering the market for further ready purchases, 
caused an unexpected demand all round which could in most oases only he met by releasing 
paper” cover previously put out against existing stocks. This had a marked effect on 
the near positions in our London Terminal Market, and August which had slumped to 
168. 2^d. moved up rapidly to 16s. buyers, and a large business was transacted at this price. 
New crop months moved up slightly in sympathy, and a fresh interest was taken all round. 
Manufacturers and buyers of sugar, fearing to lose the opportunity of cheap contracts for 
the next year, covered themselves here and there for partial requirements. 

The July liquidation in the London Terminal Market resulted in a slight **bear” 
squeeze and on the last day of the month the price was pushed up to IBs. 6d a cwt., a rise 
of Is. 3d., and some lots were defaulted upon. The liquidation of August—in which a 
large speculative interest has existed for some months—appears to be proceeding much 
earlier than expected principally by **bulls” carrying forward their holdings to December 
and March. The latest prices are August 16 b., December IBs. lO^d., March IBs. 3|d., and 
May 16s. 6|d. 

In actual sugars the same cautious policy of purchasing only immediate requirements 
has genei*ally been continued. Spot sugars, Dutch, Czecho and American, etc,, have been 
doing at about 29 b. 3d. The stock of Oontinental sugar in London, which at one time 
looked like being overwhelming at this time of the year, was surprisingly limited to a fair 
quantity of American granulated, the bulk of which, however, turned out to be a poor 
quality and the demand created by the Russian enquiry referred to above was centred on 
other marks and was principally met by the British Refiners who did a large trade in con* 
sequence. They increased their price by 3d. per cwt. making their nominal price for 
London granulated 308.4^d. and still continued to do a steady trade at the advance. For 
Continental spot sugar 29 b. 6d. was paid and what limited stock exists is well held. 

Business in raws has been small but steady. Cuban 96 per cent, were done down to 
as low as 11s. 9d. o.i.f. but have now recovered to 12s. 3d., Preferential West Indian 96 
per cent, being about 6d. per cwt less. 

The New York Futures Market has shown a steady tone for the last month and has 
moved up about 5 points on balance since our last report.^ 

Reports from the Continent of the growing Beet crops are on the whole very favour¬ 
able. In Czecho Slovakia the roots are in some distncts even larger than they were at the 
same time last year. In other parts of the Continent, principally in Germany, the reports 
are not quite so good. The indications at present are that, given normal weather until the 
harvesting, a full yield should be forthcoming, and a total European crop of slightly less 
than last year is expected. 

Early and unofficial reports estimate the next Cuban crop at between 5,260,000 and 
6,600,000 tons. 

21, Mincing Lane, Arthvk B. Hobqb, 

London, B.O. 3. Sugar Merchants and Brokers. 

August 11th, 1926. 
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No. 321. SEPTEMBER, 1925. Vol. XXVII. 


Notes and Comments. 

The Problem of Labour for British Beet Agriculture. 

A rather interesting Memorandum has been prepared by the British Sugar 
Beet Society, and submitted to the Ministry of Agriculture, on the question of 
providing labour for the lifting and topping of the sugar beet crop in this country. 
Representative enquiries have shown that though there is no universal shortage 
of labour, it is likely this autumn to be unequally distributed, and as the acreage 
sown this year amounts to 60,000 (as compared with 22,637 acres last year) it is 
imperative that no time be lost in formulating some scheme or other for providing 
against a shortage of the necessary labour to lift the crops. 

But there are admittedly numerous difficulties to face. In Continental 
countries, where the sugar beet industry is established, a more intensive arable 
cultivation is practised, and a larger number of people are living on the land. In 
consequence, the sugai* factories provide work for agricultural labourers at a time 
when the demand for their labour on the land is at its lowest, thus reducing the 
need for casual labour. But in this country there is often not enough labour to 
be spared from the farms to meet the full demands of the factories. When it 
comes to seeking casual labour, there is the difficulty that any farm workers who 
have entered other occupations in the towns and received unemployment pay are 
reluctant to return to uninsured work. Even those willing to return are afraid 
that the incidental regulations governing insured employment and unemployment 
may prejudice them if they undertook farm work for the beet lifting season. The 
main difficulty of extra labour is, however, housing, and any plan to provide 
labour on extensive lines for seasonal operations must include this necessary 
provision. 

The British Sugar Beet Society consequently conclude that the present 
method by which the Employment Exchanges supply to farmers individual casual 
labourers for seasonal operations is not well adapted to farm work, and in the 
absence of any scheme that will be sufficiently effective to give the farmer the 
guarantee of the necessary additional labour, it is likely to be a bar to increased 
flugar beet cultivation and to the further erection of factories. 

Briefly put, the Society advocate as the best solution of the difficulty the 
•establishment of mobile harvesting teams for both seasonal operations of the sugar 
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beet crop, i.e., the singliug aud hoeing from May to July, and the harvesting 
from October to December, thus transforming casual labour into continuous 
labour for two separate periods approximating to six months in the year. Suit¬ 
able foremen haiTesters with adequate experience would have to be trained 
and special arrangements made to provide them with work of one kind or other 
throughout the year. Where the scene of operations is not too far from a town 
it 18 suggested that the town should be the headquarters of the team and means 
of transport to their daily task, presumably in motor lorries, would have to be 
provided at the grower’s expense. Where no suitable town was available as a 
dormitory, suitable living accommodation on the spot would have to be provided, 
possibly by means of portable wooden huts. 

The problem is one that needs early solution since till we in this country 
succeed in getting more men back to the land, and agricultural labourers’ cottages 
are increased in number, the supply of labour at harvest time for our growing 
beet sugar industry promises to lag behind the demand and correspondingly to 
hamper the extension of this important industry. Doubtless the point will not be 
lost sight of by the Ministry of Agriculture, to whom the appeal has been made. 

The Uba Streak Disease in Natal. 

On another page of this issue we give a summary of our present knowledge 
of the new disease of the mosaic type found attacking the Uba cane in Natal, as 
disclosed in a paper, just received, by Mr. H. H. Storey after a couple of yesrs 
of close study. In reading over the description of the various stages of this 
successful piece of work, we must remember that the author, belonging to the 
Agricultural Department of the Union of South Africa, had no special call to 
devote himself entirely to disease in the Natal cane fields. He had, however, 
some knowledge of mosaic diseases; and discovering the well-known sugar cane 
mosaic, persuaded the authorities to allow him to probe the matter thoroughly, 
in order to control its spread—a matter of the more delicacy in the then conditions 
of the Natal industry, in that the presence of mosaic was considered as a matter 
of minor importance, because the Uba cane, the only commercial cane grown, was 
known to be immune to it. We have read of the uphill fight which Mr. Storey 
had in bringing home to the planters the necessity for early action ; and in his 
patient survey of the Natal conditions, he was rewarded by the surprising dis¬ 
covery that the Uba itself had a disease of the same type. This at once drew 
marked attention, and undoubtedly paved the way for an alteration in the outlook 
of the planting community, aqd swept away any remaining difficulties as to his 
being allowed to give his whole time to the work. We must also remember that, 
at the time of his arrival, there were practically no facilities for research on sugar 
caue pests and diseases, and in consideration of these facts we are, we think, 
justified in remarking that Mr. Storey’s progress has been remarkably rapid. 

The study of the mosaic disease of the sugar cane, after a considerable period 
of chaos, has emerged as perhaps the most thorough among cane diseases; and, 
as has been recently emphasized in various directions, mosaic is probably the best 
known, in all that matters, of any of the numerous diseases which affect this 
unfortunate crop. And, at every turn and corner, this knowledge has helped in 
the elucidation of Streak, as the Uba disease is termed to distinguish it from the 
mosaic, which is met with now in all important sugar cane centres with the 
exception of Mauritius and presumably India. Streak has long been known on 
mai^ in South Africa and appears to be somewhat virulent on that crop; but, 
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although it has been met with in every Uba field examined in Natal and Zulu- 
land, and also on a number of other cane varieties, fortunately its effect on the 
cane appears to be distinctly less harmful than mosaic. Nevertheless, its stunting 
action is readily recognized, and there is little doubt that the crop is diminished 
by its presence. Although it resembles mosaic in many features, it is quite 
distinct from it, and in the difficult matter of control a long vista of work is 
opening up for the more scientific study of the cane crop in Natal. Mr. Storey’s 
various published papers on the subject will be widely read by those interested in 
the study of mosaic diseases in plants, and are a solid contribution to the mass of 
literature which has accumulated around this difficult subject. 

While on the subject of the Natal sugar industry, it may be added that after 
prolonged negotiations the question of financing a sugar experiment station by 
means of a loan of £10,000 from the Union Government seems at length to have 
reached a successful issue. According to a Times correspondent the station, which 
will be 60 acres in extent, is to be started on land leased by the Natal Estates, 
Limited, for a period of 99 years upon very generous terms. Preparatory 
arrangements have been made with a view to erecting the buildings, while a large 
proportion of the equipment for the laboratoiy has reached Durban. When 
completed the station, on which boring for water has already commenced, will be 
the centre of scientific research for the sugar industry in Natal. 

Agricultural Progress in Mauritius. 

On another page we give at some length the annual report of thf Mauritius 
Department of Agricultuie. It is inteiesting as revealing the extent to which 
the up-to-date sugar planters in that island are endeavouring to oveicome the 
increasing difficulties of the labour supply (and also, we take it, of beasts of 
burden) by the introduction of suitable mechanical implements and tractors. 
Labour even in the tropics is ceasing to be the docile unorganized handmaid of 
industry. Thanks in part to the war, it has tasted the joys of a rate of re¬ 
muneration that previously it had never experienced, and is now no longer willing 
to put the same energy into a day’s woik, or to be content with the old ideas of a 
day’s appropriate pay. We are not concerned here to discuss the ethics of the 
change; it is an inevitable result of the trend of modern education amongst all 
races. But it has to be accepted as an established factor in industry, and those 
sections who, hitherto relying for their profits on the cheapness of labour, now 
turn their energies to devising mechanical ways and means to replace that former 
abundance of hand labour are the most likely to maintain the viiility of their 
industry. 

In Mauritius numerous experiments are being carried out with different 
types of ploughs and tractors, some of them of local design; and one is glad to 
note that some well known British makes are meeting with a measure of success 
in competition with the more widely-used American types. Ploughs destined to 
make planting furrows either square-sided or round bottomed (local opinion is 
divided on the respective merits of the two types), ploughs to bury cane straw in 
the fields, ploughs for uprooting cane stools, etc., are all being tried. As for the 
tractors, the caterpillar type has so far achieved most satisfaction, the wheel 
tractor types hitherto employed being found too light and under-powered for the 
heavy Mauritius soils. But it is held by many that more powerful and heavier 
types of the wheel tractor may eventually oust the caterpillar type, owing to the 
lower initial cost and smaller repairs bill. What is clear is that Mauritius is 
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Buooessfully grappling with the solution of ideal implements for its sugar 
industry, and the process of evolution will be watched with interest by other 
sugar agriculturists. 


The Mauritius Coiiege of Agriculture. 

The report on the College of Agriculture for the year 1924 states that with 
the advice and concurrence of the Board of the College a change has been made 
in the date of commencement of the College Year. Previously this began in 
September, but under the new arrangement it will now commence in January. 
The arrangement has the advantage that it synchronizes with the commencement 
of the scholastic year of the Eoyal College and other secondary schools. Six 
first-year and three second-year students completed their curriculum in June, 
while four third-year students completed their training at the same date. Pre¬ 
liminary and Final Examinations of the City and Guilds of London Institute in 
Sugar Technology were held in May. 1924. Nine candidates presented themselves, 
of whom seven succeeded in satisfying the examiners. By the end of 1924, the 
new College buildings were practically ready for occupation, all the equipment 
and supplies having been received. 

Java and Its Sugar Industry. 

A correspondent of the Times Trade Supplement in a communication describing 
the prosperity of Java’s sugar mills points out that that Dutch colony is almost 
exactly the size of England (i.e., without Wales and Scotland) and about the 
same population, roughly 26 millions. Cuba, slightly smaller in area, has a popu¬ 
lation only one-twelfth that of Java. Sugar estates are confined mainly to the 
central and eastern parts of Java, and most of the 180 plantations are in Dutch 
hands. Some 4000 Europeans are engaged in the industry, while the number of 
natives employed during the crop season amounts to nearly one million. The 
cost of production may be put down at about £15 per bouw (If acres), but to this 
must be added the administrative and factory costs. A bouw will produce on an 
average 7 or 8 tons of sugar. The total output for 1924 was 1,721,766 tons; 
31 per cent, of the buyers were Europeans, but the largest purchasers were the 
Japanese, who took 35*9 per cent, of the crop and have been, during the past 
three or four years, taking a much greater interest in the Java sugar maiket. 
The Chinese are the only other nationality which evinces interest, their purchases 
being 30*5 per cent, of the total. 

During the war naturally little was done on the Java sugar estates in the 
matter of replacements, and repairs of a temporary nature only were carried out. 
Immediately following the armistice, preparations were made for completely 
overhauling estates. But there followed at the end of 1920 the slump from which 
the world is now only slowly recovering, and much of the work of improvement 
which was not urgently required was abandoned pending a return to normal 
times. There seems now, according to the Times correspondent, every possibility 
of extensive renewals and repairs being carried out this year, and in subsequent 
years, in the Java factories. Besides sugar machinery proper, there is always a 
demand for such items as driving belts, electric accessories and fittings, pipes, 
rubber valves, technical instruments, etc. It should not be impossible for British 
tr^e to secure a share of the orders pending, though competition is keen and the 
rate of exchange rules adversely in many cases. 
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Affairs in Australia. 

The final seBsion of the Federal House of Parliament in Austraha under the 
Bruce-Page Government terminated this summer, and we note from our con¬ 
temporary, The Auatralian Sugar Journal, that it has not been without benefits to 
Queensland sugar interests Perhaps foremost amongst them comes the announce¬ 
ment of the intention of the Government to reorganize the Institute of Science and 
Industry to enable investigation and research to be carried out more effectively. 
Seemingly the Institute has long been staived for want of essential funds, with 
the result that its work has been nothing like as effective as could have been 
desired lu the interests both of primary and secondary industries of the 
Oom monwealth. Australian sugar produceis are anxiously looking foi some 
help in the scientific investigation of vaiious phases of the subject of powei 
alcohol production from molasses, sugar cane, and other crops This question 
natuially is engaging the attention of both branches of the sugar industry, as it 
is felt, and rightly so, that the future piosperity of the sugar areas hinges largely 
upon a profitable use being made of the by-products such as molasses and bagasse, 
and upon the establishment in this way of alternative souices of revenue to those 
engaged in the industry It is the peculiai province of the Institute of Science 
and Industry to deal with such matters, and there seems now a greater likelihood 
of its obtaining and disseminating much useful information for the benefit of the 
sugar and othei tropical industnes Incidentally, the Government are pushing 
on then measure for a bonus on powei alcohol production, but no details are as 
yet available 

Another point that is receiving the Australian Government’s attention is the 
regulation of the number and types of aliens admitted to the Commonwealth In 
the North Queensland districts there has been a tendency of aliens ailiving for 
some time past to seek employment lu areas carrying alieady their quota of 
noii-Biitish residents The problem, according to oui contemporary, has become 
one of gieat seriousness, not only for those of British race, but also foi peoples 
of othei nationalities already settled m certain ot the sugai distiicts, who are 
apt to find the situation not a little embarrassing Hence it is hoped that the 
Immigiation Eestiictioii Act will be amended to deal with this aspect of the matter. 

Machinery Additions to Queensland Sugar Mills. 

The Director of Sugai Experiment Stations, Queensland, in the course of a 
repoit on a seven weeks’ itineiary of the northern sugar districts of Queensland, 
gives partioulais, mter aha, of the improvements to plant and equipment that 
some of the local factoiies are effecting* The following details aie culled from 
that repoit. 

At Inkeiman Mill a new Babcock boiler has been installed with a chain feed 
mechanical stoker for burning coal. This will be watched with considerable 
interest in view of the possible utilization of the bagasse in manufactunng 
“ Oelotex.” At Kalamia mill foui additional crushing units have been installed 
which will provide eight crushing mills in all—the largest plant of its kind m 
Queensland. New effects, vacuum pans, and two new boilers (B & W.) are being 
put in, while a new locomotive and 150 additional trucks have been suppbed. 
All these improvements will render the Kalamia mill practically a new one of 
high efficiency. At Mourilyan a now Mirrlees Watson mill has been put in for 
this season’s crushing, also a Torricellian system for the effects. At Tully the 
new sugai mill ordered from Messrs. Walkers by the Queenslaud Government is 
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being completed. This is described as an exceptionally fine plant; it includes 
electrical machinery, and there are to be six boilers made by Messrs, Thompson, 
of Wolverhampton, of a type different from those usually found in sugar mills. 

At Mossman mill great improvements have lately been carried out. A new 
pan of 15 tons sugar capacity, made by Messrs. A. & W. Smith & Oo., has been 
installed, while a new crushing mill by the same firm has also been erected. This 
mill now possesses a plant capable of treating 1000 tons of cane per day. 

Sugar in Argentina. 

A special Argentine Supplement to the Times last month contained some 
particulars by Major E. G. A. Lloyd of the sugar industry of that thriving South 
American republic. Unlike many of the other Argentine industries which are 
financed and managed by foreign interests, the sugar industry is carried on almost 
entirely by Argentines as regards administration, management and labour, the 
few foreigners employed serving chiefly in a technical capacity, as chemists or 
engineers. Of the £30,000,000 invested in the sugar industry, 80 per cent, is 
Argentine capital. Sugar is grown in the far northern provinces of Tucuman, 
Salta, Jujuy and Gran Ohaco, between the 22nd and 28th parallels of latitude (the 
limits roughly of Natal and Queensland) and is the mainstay of the populations 
concerned. Even there however the temperature dining the cold season (owing to 
the comparatively high altitude) often falls too low, and much loss from frost is 
the result. Eainfall is rather scanty and large quantities of water are lequired 
for artificial irrigation. The soil nearer the mountains is richer in moisture and 
produces a more luxuriant growth than the soil of the plains further from the 
slopes, but these plains on the other hand produce canes with a higher sugar 
content. 

The yield of cane per hectare (2J acres) under favourable conditions should 
reach from 25 to 35 tons, but the average yield in a normal season is considerably 
less. The average yield of sugar per cent, of the weight of cane is normally 
between 7 and 8 ; the sucrose content of the cane varies between 10 and 14 per 
cent. The price paid for cane by the factory to the planter varies between 12 and 
14 pesos per ton of 1000 kg., the cost of railway transport andcaitage being borne 
by the planter. 

Argentina’s sugar factories are in general well equipped. The amount of 
sugar produced by them has during the last 30 years been sufficient to meet home 
demands—about 260,000 tons yearly—with the exception of occasional shortages 
in bad seasons. The long distance from the coast (fiom Buenos Ayres to Tucu¬ 
man IS about the same distance as from London to the Shetland Islands; the 
Pacific Coast, inaccessible across the Andes, is much nearer in actual mileage) 
and the consequent cost of transport render the production of sugar for export 
impossible in present circumstances. But, nevertheless, the sugar industry in 
Argentina is in a fiourishing state, and given stable and judicious political con¬ 
ditions and reasonably favourable seasons, its future seems commensurate with 
the energy and enterprise of its pioneers. 

Questions in Parliament have elicited that the total estimated capital cost of the six 
English beet sugar factories now in course of erection is £1,826,000, of which £1,563,000 
or over 85 per cent, is being expended in this country. 

The Government have^ refused the application made by the Fertilizer Manufacturers* 
Association for the imposition of an ixnport duty of 7b. 6d. per ton to be levied on super¬ 
phosphate, being unable to take the view that unfair foreign competition obtains at the 
present time. 
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From the **Sus:ar Cane,” September, 1875. 

In this number of our predecessor, the Editor had reproduced part of the 
specification of the patent granted to Edward Charles Howard for his invention 
of the vacuum pan. It was a length}' statement, which discussed in some detail 
the ph 5 'sic 8 involved in the principle and the practice of evaporation under 
reduced pressure. Space may well be found here for an excerpt from this 
classical specification;— 

^*Aud thirdly, I do declaie that, as one of my improvements, instead of 
evaporating as in my said specification any saccharine solutions, syrups, or 
liquid sugar, I do evaporate the same in a close vessel, heated by any means, but 
in pieference by steam, and do make and keep up a vacuum more or less perfect 
in the said vessel, but by preference so perfect at the commencement of working 
as to support not more than one inch of mercury; and of the various means by 
which this may be effected, 1 do prefer and employ a pump with a condenser of 
steam by injection, as used in the steam engine, and I fuither declare it to be 
highly advantageous that the pump be kept in constant woik, in order to effect 
the most rapid evaporation, although it may be found that the vacuum may 
continue, as shown by the gauge, equally perfect, or very neaily so, during any 
intervals in which the working of the pump may be discontinued. And I do 
fuither declare that the density of the solution required to be produced by 
evaporation may be ascertained by the use of the several parts of the apparatus 
hereinafter described, by the common trial 01 proof of tenacity, or other variable 
quality, and the same may be known by means of a thermometer immeised m the 
same solution, but most readily and uniformly by observing'the temperature at 
which the solution, whilst fluid and without grain, can be kept boiling under 
different pressures, the said pressures being shown by any gauge or fit instrument 
denoting pleasures, and communicating with the vacuum.” 

It 8eem'< also of interest to give extracts from an article entitled “Improve¬ 
ments in the Distillation of Rum,” by Prof. Hoffmann, late Island Chemist, 
Jamaica, which had been written in 1860, and published in a local newspaper. 

We have been trying alum in the still-house here, and find that it has a magical 

effect.It requires some enterprising individual to put a high price 

upon his pretended secret, in order to diaw attention to it.There is 

only one way in which alum can act upon wash, and that is by the sulphuric acid, 
or oil of vitriol, which it contains. . . . The action of alum or sulphuric 

acid can be leadily explained. When cane juice is defecated by lime, a part of 
the lime goes into combination with the aluminous matter, organic acids, etc., 
another and a greater part combines with sugar and forms what is called saccharate 
of lime. This saccharate of lime is found in the molasses. It is an antiseptic 
substance, and prevents or checks fermentation, so much so that cane juice, when 
mixed with a suffiojent quantity of lime, may be preserved for many years 
perfectly sound. By adding sulphuric acid to the molasses and skimmings, the 
saccharate of lime is completely decomposed, gypsum is formed, and the sugar is 
liberated. Dunder acts in precisely the same manner, as it contains large 
quantities of acetic acid. However, the acid in the dunder is rarely sufficient to 
decompose the whole of the lime salt, especially on estates where large quantities 
of temper lime are used for defecation. ... 
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New Projects and Arrangements. 


A new arrangement of some interest to the sugar machinery trade is provided 
in the announcement that Messrs. Armstrong, Whitworth & Co., Ltd., the 
Newcastle and Manchester engineers, are entering into a close working agreement 
with Messrs. Breitfeld Danek & Co., of Prague, for the erection and installation 
of beet sugar factories in this country and probably also cane sugar factories in 
other parts of the world. The English firm will be the contractors and erectors, 
while the Gzeoho-Slovakian one will act as consulting engineers and technical 
advisers. The 25 per cent, of the machinery which is allowed to be imported 
under the Sugar Subsidy Act will doubtless be pioduced at Prague in the form 
of highly specialized units of beet sugar plant. No information is yet available 
A.S to the location of the first factory that the two firms propose erecting; but 
since it can only be made ready for the 1926-27 campaign, no hurried decision 
seems called for. 

The newest factory of the Anglo-Scottish Beet Sugar Coiporation seems fixed 
for the Selby district of Yorkshire. A site has been chosen and some 60 acres of 
land purchased. It will be of the same dimensions, we understand, as other 
“Anglo-Scottish ” factories. Plans are also mooted for a factory under the same 
aegis in the Chelmsford district of Essex; but we are informed on good authority 
that nothing yet has been settled with regard to this project. 

Other projects which are mooted include a factory in Surrey at Primley 
where a syndicate, backed chiefly by foreign capital, are said to be completing 
their arrangements; and a factory in Central Wales m the Btecon and Radnor 
district which the British Sugar Beet Society are advocating, but which is subject 
to fanning interests being sufficiently aroused. 

The Saiikey Sugar Company of Earleitown, Lancashire, continue to interest 
themselves actively in getting Lancashire and Cheshire farmers to experiment 
with sugar beet cultivation. Sowings have been undertaken this year on quite a 
large scale, as many as 259 farmers having taken a hand in it. This yeai’s roots 
are being sent to Kelham factory, but as soon as a regular and adequate supply 
of beetroots is assured, additions of machinery will be made to the Sankey refinery 
to enable the Company to deal with 1000 tons of roots daily. 

Sugar beet lifter trials are to take place on the Kelham estate, Newark-on- 
Trent, on Tuesday, October 13th. A number of entries have already been received 
by the Royal Agricultural Society of England, which is supervising the trials. 

In accordance with the decision of Parliament when passing the Sugar 
Subsidies Bill, the finances of the subsidized companies have been made available 
for public inspection. The following are the published particulars of the three 
firms concerned. 

The balance sheet, as at March 31st, 1925, of Home Grown Sugar, Ltd. (Kelham 
Factory), showed total liabilities of £403,196 lls. 6d., the balance on revenue account 
for the year being £3126. On the assets side the factory, buildings, plant, and machinery 
figure for £289,683 14s. 2d., and the cash at bank and in hand amoimted to £7369 16s. Id. 

The English Beet Sugar Corporation, Ltd. (Cantley Factory), in their balance sheet 
show total liabilities of £673,281 i2s. lid., including a general reserve of £60,000, and 
balance on profit and loss account of £67,668 8s. 4d. The assets comprise a sum of 
£376,816 I5s. 6d.tor land, buildings, plant and machinery, with cash at bankers and in 
hand amounting to £216,047 28. 6d lliere is a balance of subsidy outstanding of £8786. 

The balance sheet for the year ended February 28th, 1926, of the Anglo-Scottish 
Beet Sugar Corporation, Ltd. (Oolvrick Factory), shows.total liabilities of £368,867 7s. 2d., 
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including a loan of £90,000 guaranteed by the Treasury, and secured over the assets of 
the Corporation. The assets comprise an item of £286,681 4s. 6d. expenditure to date on 
factories at Nottingham and Spalding, which, less £4000 depreciation for peiiod to date, 
leaves £281,681 4s 6d , while sundry debtors, including Government subsidy, figure for 
an amount of £48,669 lOs. 2d , the cash balance remaining at £247 12s. Id 


Sugar in Czecho-Slovakia. 

(Dept, of Overseas Trade Report). 

The production of sugar in Czecho-Slo^ akia shows progressive leaps from that of the 
year 1920>21 to 1923-24, and again in 1924-26, so a reasonable optimism as to future 
production may be entertained Although the level of 1912-13 has not yet been reached, 
the 1913-14 production of 1,268,686 tons has been passed, Ihis means that Czecho¬ 
slovakia has managed to bring the industry back to normal, despite the economic after¬ 
effects of the wai 

The following are particulars of the acreage sown m sugar beet during the last two 
years, 1923-24 and 1924-25, and a large increase will be remarked This increase is 
adequately reflected in the figures of the beet harvest and law sugar production also given, 
which m the first case is 32 per cent more than the previous year, whilst production 
shows a 23 per cent, rise 

Inciease on 
1923 24 

1924 2d 1923 24 Pei CCIlt 

Sowings m hectares .. .. 299,64o 226,712 32 7o 

Beet m tons .. . . 7,723,200 6,839,000 . 32 27 

Sugar in tons. 1,400,000 1,022,216 ., 36 96 

The latest estimate furnished by the Union of Sugar Industries gives tbe figure of 
1,400,000 tons as the probable raw sugar production for 1924-26, the production up to the 
end of December, 1924, approaching 1,340,000 tons 

It may be pointed out that 1923-24 was the first post-war season in which sugar 
production reached over one million tons, and thus achieved two thirds of normal pre-war 
production The average annual production of the five previous years amounted to some 
660,000 metric tons 

The importance of the sugar industry of this country is shown by the export and 
production for the last six years During tbe season 1923-24 Great Britain was tbe best 


customer, taking 30 per cent of the exports 

Season 

Pioductioii 

Export in Tons 
(iciw sugai 

1918-19 

(Tons) 

631,702 

equivalent) 

ibS,009 

1919-20 . 

607,624 

340,516 

1920-21 .. . 

717,239 

414,376 

1921-22 . . 

662,620 

376,328 

1922-23 .. .. 

744,448 

389,160 

1923-24 . . . 

1,022,216 

668,228 


Total exports to the end of January, 1926, amounted to 644,272 tons, as against 
842,698 in the same period of last season. These exports went largely to Italy and 
Trieste (174,000 tons), Hamburg (140,000 tons), England (92,000 tons, compared with 
79,000 last season), Austria (46,000 tons), and Switzerland (40,000). Among tbe other 
countries importing Czecho-Slovak sugar, Bussia appears on the list for the first time 
since the war. Probably psrt of the sugar shown as shipped to Hamburg eventually 
found its way to Great Bntain. 

Sowings for 1926-26 production are stated to be less than during the past year, and 
perhaps this was to be expected in view of the fall m sugar p^ces that occurred last season, 
due to a world over-production of sugar. 


466 




Mauritius. 

Department of Agriculture Report for 1924. 


The annual report of the Department of Agriculture of Mauritius for the 
year 1924, as prepared by Dr. H. Temp ANY, the Director of Agriculture, deals as 
usual very fully with the sugar industry of that island- What follows is taken— 
in somewhat abridged form—from Dr. Tempany’s repoi t. 

The crop.—The preliminary compilation of faotoiy results for the 1924 crop 
gave a total of 221,000 metric tons, a reduction of approximately 7 per cent, on 
the normal, and comparing with 201,560 tons in 1923, 231,190 tons in 1922, and 
259,870 tons in 1920. The low-lying districts were especially unfavouiably 
influenced by the weather conditions that prevailed during the winter season; 
the extraction of sugar per cent, cane for the whole island averaged 10*2, varying 
between 10*6 in the upper districts and lO’l in low-lying ones in the south. 

Of the estimated 221,000 tons, 98 per cent, will, it is anticipated, consist of veson 
sugar, which figure compares with 97*61 in 1923, 95*46 in 1920, and 82*60 in 1915. 

The area under cane cultivation at the end of 1923 approximated to 164,100 
arpents (171,200 acres), or 2300 arpeiits less than in the previous season. Under 
present economic conditions the area will prqbably decrease further on the same 
scale, as many large sugar estates have reduced their extent of cultivation. 

Factory conditions in tendency towards centralization continues 

to make itself felt. At the end of the present campaign, two more factories will 
be closed, viz.: Plaisauce in Grand Port and Bon Air in Pamplemousses. in 1925 
there will thus be 48 factories operating in the colony, as compared with 69 in 1914. 
It is clear that as time goes by centralization to an increasing degree must be the 
rule; practically no factory in Mauritius as yet works at its full capacity, and the 
stress of modern conditions is bound eventually to lead to the elimination of the 
weaker usmes until all the moie modern factories are working at approximately 
full capacity. 

Improvements and amelioration to factory buildings and equipment were 
carried out on several Estates during the year. The importations of new sugar 
machinery amounted to Bs. 2,172,721, while tramway material to the value of Es. 
1,168,269 was imported. In addition, small quantities of machinery weie manu¬ 
factured by local foundries. 

Of new processes tried, one factory experimented very successfully with the 
Roussel process for the filtration of the whole of the juice after treatment with 
sulphur and lime. Philippe filters have increased their popularity during the 
year and several factories have installed them for the first time this crop. In 
two factories filters of this type specially designed for filtration in vacuo have been 
installed between the third and fourth vessels of the quadruple effect and have 
proved successful in the reduction of scale in the last body and in the production 
of a clear clatrce. The use of phosphoric acid in the clairce is finding a wider 
application, and a few factories have installed new settling tanks for use in this 
connexion. 

During the latter part of the year, Mr. B. G. W. Farnell, B.Sc., Chemist 
to the British Empire Sugar Research Association visited the Colony; he was 
given laboratory accommodation at the Department of Agriculture, and the 
Officers of the Department gave assistance with his work. He attended meetings 
of the Chamber of Agriculture, the Soci§t5 des Chimistes, and visited a large 
number of factories. The result of Mr. Farnell’s visits has been to attract 
increased attention to Indicator methods’* for determining the Hydrogen-ion 
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oonoentration of sugar house liquors in the control of sugar manufacture, (a point 
which had already been studied to some extent by the Sugar Technology Division 
of the Department of Agriculture during the previous crop) and to the question of 
the colloid contents of cane juices. As a result ten factories have so far taken 
steps to procure the necessary equipment for the control of the acidity of their 
juices by the hydrogen-ion indicator method; the introduction of these methods 
if properly applied should assist in improving the quality of factory work and of 
the final product. 

The Bach process was not operated during the year; it was found that 
although the process resulted in a sugar of a distinctly higher grade, the practice 
of selling sugar by standard grade precluded any increased return for the 
additional cost of the process. The possibility of introducing a special higher 
grade of sugar in addition to the existing standards has been discussed, but so far 
no action has been found possible. In this connexion some interest attaches to 
the effort that is being made at the British Empire Exhibition in 1925 to bring 
specially good Mauritius white sugar to the notice of the grocery trade in England 
for direct consumption. 

Disposal of Svyar Crop ,—The Sugar Planteis’ Syndicate continued operations 
during the year and controlled more than 85 per cent, of the sugar pi eduction of 
the Colony, The mean prices at which the sugar crops lor the years 192(1 to 1923 
have been sold are given below .— 


1920- 21 

1921- 22 

1922- 23 

1923- 24 


Rs. 50*68 per 60 kilos net 
12 05 do. 

13*86 do. 

18*94 do. 


The mean sale pi ice for 1924-25 will be approximately Rs. 12 50 per 50 kilos. 
It should however be added that in previous years the Mauiitius exchange value 
for the Rupee closely followed that of India; m 1924-25 on the other hand the 
local exchange rate in relation to sugar sales averaged Rs. 14 50 to the Pound 
sterling while the India exchange approximated to Rs. 13*30 for the Pound ster¬ 
ling during the same period. Ilad the exchange followed that of India, the sale 
price would have been approximately Rs. 11*45 per 50 kilos. 

Since the war and until the year just concluded the bulk of the sugar export¬ 
ation has gone to Euiope, the majority having been exported to Great Britain- 
In 1924 a considerable resumption of expoitation to India occurred, due in the 
first place to the modification in the British piefereutial tariff which took place in 
1924, and which caused the Indian market to offer gieater advantages. Expoit- 
atious of sugar to Euiopo and to India for the past three years have been as 
follows:— 

Citop Export to India Total Ex pout 

1922- 23 .... 267 tons .... 205,382 tons 

1923- 24 .... 2,300 „ .... 180,773 „ 

1924- 26 .... 38,816 „ .... 178,461 „ 

(to date of writing) 

Conditions affecting the sugar Industry, —Labour again proved the most 
important factor in the economic situation. The high prices obtained for the 
1923-24 crop served once more to accentuate labour tension during the crop period 
of 1924. The importation of labour from India, of which considerable hopes were 
■entertained, gave disappointing results, partly by reason of the terms under which 
labour was imported and partly because the type of men imported was not satis¬ 
factory. By the end of the year many imported labourers had returned to India, 
and it seems probable that shortly all will be repatriated. 
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There is little doubt that sufficient labour exists in the Colony to meet actual 
needs; the apparent shortage is due to the ware of abnormal prosperity which 
has passed over the Island and which has rendered the labouring classes unwilling 
to work, while the situation has been rendered more difficult by organization 
among workers, which has not as yet found its counterpart in organization among 
employers of labour. Owing principally to this factor the cost of production of 
sugar still remains at far too high a figure, and for the 1924-25 crop was on the 
average not below Es. 11 per 50 kilos. 

Implemental Cultivation ,—Of all the directions in which economies of labour 
can be effected none is so important as the employment of tractors, ploughs and 
implements. In this connexion a number of important advances were recorded 
during the year; among these is the formation of a definite organization between 
a group of ten estates for the purpose of providing expert guidance in relation to 
matters affecting the use of tractors and implements. 

Ploughs and tractors to the value of Es. 186,235 were imported during the 
year, the number of estates employing them has augmented, and there is a 
noticeable increase in the tendency on the part of Estate managers to try new 
forms of implements and to evolve modifications of existing implements suited to 
local conditions. The desideratum of a plough which will make a squaie-sided 
furrow for planting, continued to attract attention, and by the end of the year one 
estate had actually imported a plough designed by Messrs. McLaren & Co., with 
this object in view. The performance of this implement will be watched with 
considerable interest. 

Another estate has also imported an implement designed to do similar work, 
but results have so far not proved satisfactory. On the other hand, several estates 
have experimented with a modification o1 the Oliver double mould-board tractor 
plough with extension pieces bolted to either side of the two breasts. This imp¬ 
lement produces a wide deep furrow with a slightly curved bottom, in which 
planting is performed without any cleaning of the furrow by hand. Several 
hundreds of acres have this year been planted in this way, and in the writer’s 
opinion procedure on these lines will probably ultimately constitute the solution 
of the problem. The round bottom furrow for planting is accepted as satisfactory 
in most cane producing countries, and it is difficult to see how or why insistence 
on a square-sided fuiTow is likely to influence the ultimate yield of cane per acre, 
which is after all the principal criterion. 

Much attention has also been devoted on certain estates to the possibility of 
finding some form of plough which would satisfactorily bury cane straw in fields 
that are being prepared for plantation. As a result the Mon Desert S. E. Co., 
during the year caused to be built an implement designed to perform this operation, 
based on specifications of a machine used on the Pepeekee plantation in Hawaii. 
In its final fprm the implement consisted of:—An Oliver double mould-board 
plough with extension pieces bolted to the top of the breasts preceded by a row of 
disc coulters set at different heights which out up the trash into short lengths, and 
thus facilitate ploughing in. The implement was tried on a considerable scale at 
Mon Desert Estate and gave very satisfactory results. 

For upi ooting cane stools and preparing laud for planting, local opinion has 
definitely accepted the two or three furrow disc plough as the most suitable 
implement, particularly on account of its ability to withstand the rather rough 
conditions^ which are met with in ploughing cane lands in Mauritius, and which 

' The existence of largo numbers of stones and boulders in cane fields in Mauritius is 
one of the chief difficulties in the way of the employment of tractors and implements. 
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are apt to cause considerable damage to shares or breasts in the mould board type 
of implement* At present the best plough for this kind of work has been proved 
to be Bansome’s three-furrow disc plough. For ploughing out cane stools and 
making furrows for planting, caterpillar tractors are practically exclusively 
employed, the No, 1 Oletrac tractor being used on the majority of estates. Three 
estates employ Beuault tractors for this form of work, while one estate is now 
using a Sanderson wheel tractor with very satisfactory results. Other wheel type 
tractors have not so far met with any great degree of acceptance, the types yet 
tried, viz,, the Austin and the Fordson, being in the general opinion of planters 
too light and underpowered for work in Mauritius soils. It should however be 
mentioned that an Austin tractor working with a two-furrow mould -board plough 
has given fairly satistactory results during two years at the Beduit Experimental 
Station for uprooting cane stools and furrowing. It is believed by many, how¬ 
ever, that heavier and higher powered wheel tractors may eventually prove more 
suitable than caterpillar tractors, owing to the lower initial cost and smaller repairs 
bill. Experience with the Sanderson tractor on the single estate which has em¬ 
ployed it so far tends to substantiate this view. Two other tractors of this type are 
expected shortly, and the importation should lead to interesting results. 

For weed eradication and deep cultivation in the interlines of growing canes, 
the No. 3 Oletrac tractor with an Oliver No. 36 cultivator is at present considered 
the most satisfactory combination. For keeping down weeds, various forms of 
horse hoe drawn by one or two oxen are now extensively employed. The use of 
oxen for this type of work necessarily causes it to be slow, but so far the employ¬ 
ment of mules has been vetoed on account of their liability to surra. If the 
campaign for the eradication of surra at present being carried on by the Depart¬ 
ment of Agriculture gives the results hoped for, the employment of mules should 
eventually become possible once more and this would probably materially 
improve the situation. 

Exact figures for the cost of ploughing are so far not easy to obtain, but 
available data indicate that at present the cost of uprooting cane stools and 
making furrows for planting averages from Bs. Id to 25 per acre. 

So far actual planting is still accomplished by hand, but there does not seem 
any very obvious reason why one of the mechanical planting devices which are so 
widely used in Hawaii and also in Australia should not be successfully employed 
in Mauritius. The same remark also probably applies to fertiliser distribution. 
In this connexion mention may ,be made of a simple and ingenious device for 
applying molasses to canes, recently patented by Mr. H. Boueoatjlt, Manager 
of Femey Estate; it consists of a tank mounted on wheels of such breadth that 
they will conveniently pass between cane rows and is hauled by an ox; the 
molasses is delivered by two spouts, the flow of which can be regulated according 
to the magnitude of the application which it is desired to make. 

It may be expected that the more thorough aeration of the land due to im¬ 
proved cultivation will result in increased yields; data in this respect are still 
lacking, but the Department of Agriculture has in hand a number of trials on 
some scale to test this point. It may be added that on at least one estate experi¬ 
ence lias proved that ploughing has had the effect of making the crop earlier, 
doubtless owing to the improved cultivation facilitating the removal of super¬ 
fluous water and lessening the check due to chill from evaporation. 

The present position in relation to implemental cultivation in Mauritius is 
full of interest; the developments which have taken place are very striking, and 
it is believed that in the end they will constitute the real solution of the labour 
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problem in the place. It is for this reason that they have been reviewed at some 
length. 

Irrigation ,—Work on the various irrigation schemes continued during the 
year under review. La Perme reservoir continued to irrigate some 3000 acres. 
The first reservoir of La Nicoliere will probably be in service during the coming 
year; the second reservoir at Midlands is expected to take eight or ten years to 
complete. 

The question of loss of water by seepage in feeders and distributories remains 
the principal problem in Mauritius, as in most other countries where the distri¬ 
bution of irrigation water in earth channels is practised. To remedy this defect 
the Public Works Department has during the past two years undertaken the 
lining of certain sections with lime concrete, and reports satisfactory results. In 
Hawaii similar trouble is reported as being dealt with by lining distributories 
with reinforced concrete slabs.* Exact measurements of the losses occurring in 
this way are not available, but they are estimated to amount probably to as much 
as between 50 and 60 per cent, of the fiow in extreme cases. If to this is added 
losses which occur in earth channels on estates after the water leaves the Govern¬ 
ment distributories and before it reaches the fields, the total loss must be very large. 

Work at the Irrigation Experiment Station was continued during the year 
and is now yielding significant results. The five year period for which the scheme 
was inaugurated terminates in 1926, and it is hoped that by the end of the present 
year the results which have been accumulated will enable a full report to be pre¬ 
pared. In the meantime it may be said that the most important point which has 
emerged is the fact that for every area of land theie exists under definite con¬ 
ditions of irrigation a minimum quantity of water which must be delivered per 
acre, effectively to wet the entiie surface. This factor varies greatly with 
different types of soil and also with the manner in which the water is applied, 
but, ill any event, when the surface of the field has been effectively wetted all 
over, the top 12 inches or so of soil retain water to their maximum capacity; if 
heavier applications than this minimum are given, the excess percolates to deeper 
levels ; there appears, however, to be relatively little transference of such excesses 
from the lower levels to the upper, as evaporation and absorption by the roots of 
plants reduce the supply of the upper levels. So far as can be seen at present, 
under Mauritius conditions, the water content of the top layers of the soil begins 
to be reduced to a point capable of affecting absorption by the plant aftei one 
week’s interval from the date of application; consequently it appears that the 
most satisfactory way of applying water is at intervals of about one week, giving at 
each application the minimum quantity of water the soil can take ; larger appli¬ 
cations at longer intervals merely entail loss of water and lead to reduced yields. 

It 18 interesting further to record that the ideal held up for irrigation practice 
in Mauritius is the standard of yield obtained under irrigation in Hawaii, which 
is in the region of 90 to 100 tons of cane per acre, after about two years’ growth. 
At the Irrigation Experiment Station at Medine, working under the most favour¬ 
able conditions, yields of 60 tons of cane per acre in virgins and 40 tons of cane 
per acre in first ratoons have been obtained during a total growth period of 25 
months, i.e., about equal to the Hawaiian returns during the same length of time. 

PesU and diseuBes of the sugar cane,—PhytaJus Smithi continues to be the 
most serious insect pest of cane and the total number of beetles destroyed during 
.1923-24 amounted to 52,573,000. In the Pamplemousses area, infection continued 
to be intense in the neighbourhood of Beau Sejour and Mont Piton with a smaller 

A See J.S.J., 1928, 488. 
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separate sub-focus at Bon Air, In spite of all efforts it has not been found 
possible so far to reduce the infection to reasonable bounds at these points not¬ 
withstanding the expenditure of much effort and considerable sums of mone}'. 
It is curious that while the introduced parasite Tiplua parallella has established 
itself very satisfactorily elsowhere and is greatly assisting in the work of control, 
it has not up to the present succeeded as well at Beau Sejour. A fact which may 
have some signihcauco in this connexion is the unexpected observation that 
beetles from the Beau Sejour and Mont Pi ton areas are markedly smaller in size 
than others. This may be due to the drier conditions there prevailing and may 
possibly affect the ability of Tiphia to establish itself on its host. 

Other plant pests and diseases have not been markedly in evidence; there 
have been reported one or two minor appearances of Bed Eot, Gumming and 
Smut. Much attention has been focussed during the year on questions in relation 
to Oane Mosaic; at present Mosaic does not exist in Mauritius In January, 1924, 
a small consignment of Coimbatore seedlings which had been obtained from India 
and were growing in the R6duit Nursery were noticed to have developed typical 
Mosaic ; they were immediately uprooted and destioyed as were all the surrounding 
canes ; it appears that those measures have fortunately eradicated the disease. 

In the middle of the year accounts received from the neighbouring Island of 
Reunion indicated that Mosaic disease in a severe form probably existed in that 
Island ; in view of the proximity of Reunion, and the large amount of intercourse 
existing between the two places, the Government of Mauritius, on advice of the 
Department and the Board of Agriculture decided to send the Botanist to Reunion 
to investigate matters. About the same time a recjuest was received fiom the 
French Government for the loan of a qualified Officer to report on cane diseases 
in Reunion. The Botanist left for Reunion at the commencement of September 
and spent two months in that Island. Ilis investigations showed that Mosaic 
existed to a considerable extent in Reunion, particularly in the leeward districts 
and was responsible for very serious losses. As a result, plant quarantine restric¬ 
tions have been rendered more stringent. There is no doubt that the introduction 
of Mosaic in Mauritius would prove a very serious matter, and would probably 
necessitate the abandonment of the practice of long ratooning locally practised. 
That the disease has not already gained an entrance is, I think, undoubtedly due 
to the quarantine restrictions on plant importation maintained by the Department 
of Agriculture during the past 12 years. 

Expernnenta! investigatwiis in relation to sugar industry. —Research work in 
relation to the sugar industry has been continued duiing the year; the extensive 
series of experiments with varieties of cane have been continued on the eight 
experiment stations, while manurial experiments have been conducted ut Reduit, 
Mediue and on two estates. The principal points at present being investigated 
are:—the effects of cultivation, phosphatic manures, lime, molasses and nitrogen. 
It is hoped that the investigations now in progress may have become sufficiently 
advanced by the end of the current year, to enable the results of these to be put 
forward in the form of a report. Experiments on the bud selection of canes on 
the lines laid down by A. D. Shamel have been continued by the Botanist, and 
the Sugar Technologist, while the Chemical Division has in hand a number of 
investigations on soil problems, including the results of the work on the soil 
survey which had been suspended for some years on account of calls on the time 
of the Staff in other directions ; expenmente have also been commenced on the 
losses which take place in the production of fumier (cattle pen manure) under 
Mauritius conditions. _ 
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III June of last year Mr. Stoket, the Goyernmeut Myoologist, Durban, read 
a paper describing a new disease of the inosaio type, affecting the Uba cane, and 
a brief summary of this paper which was couched in popular terms was given in 
the November number of this Journal.* Since then two more papers have been 
imblished, containing a wealth of detail of field observations and experiments. 
In the first of these,* the transmission phenomena described clearly indicated an 
unknown insect vector as the agent which attacked the leaves, and that the 
infection passed down the leaves into the stem, and thence upwards to the growing 
point and downwards to the stool. In the second,® the insect vector had been 
detected, and the passage of the infective principle to all parts of the plant had 
been thoroughly studied and confirmed; the whole subject was reviewed, with 
many additional data, both experimental and observational, so as to present a 
complete history of our present knowledge of the disease, in spite of the many 
points which require further study and elucidation. This latter paper has just 
been received; and it has been thought worth while to summarize here the 
author’s work on it during the past couple of years. 

Streak disease was at first believed to be a form of mosaic attacking the 
hitherto immune Uba cane; and in view of the campaign which had commenced 
to clear Natal of that disease, it became necessary to study its exact status as 
regards the Uba cane. It soon became evident, however, that the Uba disease 
was entirely distinct from mosaic, although resembling it in many respects. 
Conditions similar to streak wore observed on ten other cane varieties, all of 
which were also subject to mosaic; so also on maize and a number of grasses 
both cultivated and wild. To avoid confusion with mosaic, solerospora disease, 
and forms of chlorosis on the leaves, the name ** Streak,” which accurately defines 
the leaf markings, was adopted. 

History and pre$ent position ,—^WUTHEIOH in 1920 wrote an article on Yellow 
Stripe, without any scientific description or definite data, in which he reported 
that this disease was widely spread throughout the cane fields, ** raging to an 
extent that probably is not exceeded anywhere else in the world.” Considering 
that Uba, which is free from mosaic, comprises 98*8 per cent, of the cane fields, 
it is obvious that it must have been included, and therefore that streak was the 
disease he referred to. There is a definite reference in the files of the Agricultural 
Department of 1914 by Lotjnsbury (Chief of the Division of Entomology) to a 
condition in Uba canes, which his description clearly shows to have been streak 
disease. The same disease appears to have been known for many years in maize 
under various names. Eulleb accurately described it in a paper on ** Mealie 
Yariegation” in 1901, also noting it in a number of other plants cultivated and 
wild; and correspondence at that time indicates that it was present in the country 
for at least 20 years previously. (Considering the growing of maize on the estates, 
this may well have been passed on to the Uba cane at an early date after its 
introduction, and its present distribution supports the idea of an ancient infection). 
Storey observed it in 1922; and after an exhaustive survey, states that at present 
no cane areas are free from it either in Natal or Ziiluland, although the extent of 
infection varies from 1 per cent, to nearly 100 per cent, in the fields. In the coastal 

’ I S.J., 1924, pTm. 

* streak Disease in Uba, an infectious chlorosis of sugar cane, not identical with mosaic. 
H. 11. Storby. Report of the Proceedings of the Imperial Botanical Congress, London, July, 
1924, pp. 1.12-144. 

* streak Disease in the Sugar Cane. H H. Storey. Sc. Bull No. 39, 1925. Agr Dep. 
Union of South Africa (80 pp with two coloured plates and six Illustrations in the text) 
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Adjacent Plots in tlie Linbogintwini expeiiineiit- .it ioui month** old Plot on the left, ‘^tieak diseased, that on the right, healthy 
The Plots received identical ticatment, the only difleieme being that the sets foi the Plot on the leti were cut from strcak-diseased 
stools. 











streak Diaeaae on Uba Cane in Natal* 


belt, south of Durban almost all fields are severely attacked, with the solitary 
exception of a small group of farms near Umkomaas; but, in the north, wider 
areas occur which are comparatively free. Similarly, in regions at a considerable 
distance from the coast, t^e severity varies, but the disease is met with in force 
up to an elevation of 2800 ft. 

Symptomi ,—^These are very clearly described, and the figures, one of which 
is reproduced, are of great assistance. The coloured plates are especially good, 
being among the best we have met with in any descriptions of diseases of the 
mosaic type. Streak is indicated by a general r^uction of size in the canes and 
the development of colourless areas in the leaf; but the latter are the only 
symptoms of diagnostic value, those of the shoots and stems being similar to normal 
pathological conditions due to an unfavourable environment. The whole leaf 
surface is covered with a series of broken, narrow, pale stripes, elongated in the 
direction of the veins, and more or less crowded. Although the number varies from 
leaf to leaf, crowding is more or less uniform throughout each leaf and the best 
diagnosis is obtained in the youngest leaf, the central one while still rolled up 
showing the pattern as plainly as the mature, and thus distinguishing the disease 
at once from all accidental spots and stripes which frequently simulate streak in 
older leaves. A somewhat detailed comparison is made with mosaic, which 
is obviously necessary, although from a practical point of view it is not of such 
great importance in Natal conditions. 

Considered purely as a colour scheme (that is to say, when viewing the 
diseased leaves in bulk ?), typical mosaic has dark green areas on a pale ground; 
these are irregular, with diffused edges, frequently elongated in the direction of 
the veins but apparently not related to individual ones but always spreading over 
several. The pattern of streak on Uba leaves is of light areas on a dark background, 
narrow, elongated, of uniform width, and each showing a clear relation to a par¬ 
ticular vein. This close relation to the veins seems to suggest that some substance 
diffuses from them which inhibits the formation of the green colour. One might 
describe the streak pattern as if drawn by a pen, whereas brush work would be 
necessary for that of mosaic. When viewed by transmitted light a pronounced 
difference is noted in the two diseases as to the contrast of shades : the light areas 
in mosaic being merely a pale shade of green or yellow, whereas in streak they 
are devoid of any green and almost transparent. These clear stripes are from ^ 
to 1 mm. in width and ^ mm. to one centimetre or more in length. In older, 
healthy Uba leaves there are frequently other pale spots and markings, somewhat 
like those in streak, and such markings have been ascribed elsewhere to insect 
attack, but their origin has not apparently as yet been satisfactorily settled in Natal. 

In maize the markings are of a most distinctive character, although there 
the pen may be said to have **ruu,** in places causing coalescence of the lines. 
These are usually very pale green, but sometimes quite colourless as in Uba, or 
even shrunken with some browning. Furthermore, in old maize leaves the 
pattern tends to become more striking with age, in that the lines become paler 
while the green of the back ground becomes intensified. 

Aberrant cases are few but must be mentioned. In very young shoots of 
Uba arising from diseased sets an extreme widening of the lines may be met with, 
thus forming a pattern somewhat resembling that in mosaic, but this appearance 
is transitory and subsequent leaves develop the normal pattern. Again, in plants 
recently infected, only a few lines may appear, at the base of the leaf, frequently 
aggregated into groups, or may occur on one side only of the midrib, with other 
variations from the type ; but here also this stage is transitory and fully streaked 
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leaves are soou formed. Finally, these difPerenoes from the mosaic markings are 
well seen on the leaves of plants, other than Uba cane, attacked simultaneously 
by the two diseases, as they not infrequently are. For the rest, the patterns and 
appearances described show a marked unanimity in all plants attacked by streak 
disease. 

Range of plants affected. —The full list of plants at present observed as affected 
by streak includes a number of other varieties of cane besides Uba ; and, con¬ 
sidering the small number of these at present grown in Natal, this number could 
doubtless be almost indefinitely extended. On the other hand, comparatively few 
sendings of cane from Natal have occurred during recent years. But demands 
for “true” Natal Uba have occasionally been made, and at any rate Jamaica, 
Cuba and India have received such : (it would be interesting in each such case if 
a careful study were made of the imported canes, together with any other varieties 
of cane grown in their vicinity). A number of wild grasses are mentioned, and 
in all such oases these have been collected in close proximity to streaked Uba and 
other cultivated plants. Maize is of course infected, as are several cultivated 
cereals and fodder crops. The author, however, points out that, as transmission 
has not been as yet experimentally verified in most of these oases, the evidence of 
the plants listed being really attacked by streak rests almost entirely upon the 
resemblance of the leaf markings to those in Uba and maize. The full list at the 
present time runs as follows :— 

Cane varieties. —Uba, Green Natal (= Rose Bamboo), Louzier (Otaheite), 
Port Maokay (= Oavengerie), “Mauritius” (possibly a seedling of Uba raised 
in that country), Badila (N.G. 15), HQ 694 (Queensland seedling), Black 
Innes ? (Mauritius seedling grown under this name in Queensland), Egyptian 
No, 3 (probably a cane imported from Egypt under the name “Java 147 ”), 
Queensland No. 3 (identity unknown). POJ 36 and 213 appear to be immune. 

Cultivated plants. —Maize, teosinte, broomcorn millet (Panicnm m%iiace%m\ 
oats, and ragi {Eleusine coracana). 

Wild grasses.—Impernta arundinacea^ Digitaria eriantha^ D. horizontal is, 
D. marginata, D. ternata, Paspalnm scrohiculatum, Urochloa helopns, Eragrostis 
valida, E. aspera, E. ciliaris, E. sp. near porosa, and Eleusine indica. 

The effects of streak disease on the Uha cane. —This is gone into very carefully, 
but the author notes that the effect is frequently masked by conditions of environ¬ 
ment, and that this in all probability explains the fact that this disease has so 
long escaped the notice of the planters. There appears to be no doubt, however, 
that streak causes a definite stunting of the whole plant, with a corresponding 
diminution of the size of the cane, but exact details have not as yet been collected. 
Healthy plants are always markedly superior, at any rate at first. In the young 
plants the shoots tend to grow out laterally, and are close noded so that the leaves 
are crowded and arranged in a fan-like manner. The leaves are crinkled and 
narrow, and fail to hang in the typical graceful curve*—appearances not unknown 
in certain other stunting diseases, such as sereh, Fiji disease, etc. These differ¬ 
ences are more striking in dry seasons and doubtless in other unfavourable 
environmental conditions. One difficulty is that, although the difference between 
healthy and streaked plants when grown together is very obvious in the early 
stages, after a height of about 3 ft. is reached it is less easily observed—whether 
because of the close growing habit of the tall upright shoots, or indeed a partial 
recovery. At harvest time a definite difference is observable when canes from 
healthy and diseased stools are laid alongside, but this difference is not so out* 
standing as in the young cane plants (see Plate) 
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In 1923 a dehnite attempt was made to compare the relative weight of streaked 
and healthy canes grown under identical held conditions, and the result of this 
experiment gave a loss of 12 per cent, in the streaked plants But the method 
adopted 18 complicated by the question of tilleiing, it is well known that, in a 
stool with few tillers, the individual canes tend to be bigger that when more canes 
are produced The method was accordingly given up, and the exactitude of the 
hgures is discounted In March, 1924, a series of experimental plots was laid 
down with the object of obtaining figures of the effect of stieak upon the crop* 
Four plots were planted chess-board fashion, with sets obtained from a field with 
about 20 per cent infection The eaily appearance of the plots showed the usual 
difference in favour of the healthy sets, but later on secondary infection set in, 
and by December all the healthy plants had become diseased. In spite of this the 
plants from the healthy sets still held the lead and it is proposed to reap the crop 
in due course The author considers that the figures will still be useful as giving 
a minimum figure of losses in the locality, in the presence of secondary infection. 
Meantime, additional plots were laid down in the same year, and it is hoped that 
in some of these this disturbing factor may be avoided. The author notes, 
however, that plot trials of themselves are unlikely ever to give absolute figures 
of losses in yield For instance, it may well be that the disease is of a cumulative 
chaiacter, and if so the results would depend on the length of time since the 
stieaked plants had been oiiginally infected There is not at present any infor* 
mation on the effect of the disease on the sucrose content of the canes at haivest 
time, but it IS regarded as probable that, on the analogy of mosaic, this will not 
be great All the same, the gieater proportion of fibre in the thinner canes should 
have an effect on the amount of recoveiable sugar 

The trauBmisBion ofBtreak diBeuBe —From the first, as was expected, the exact 
means by which stieak disease is disseminated received the closest study, and, 
thanks to the results, so slowly and laboriously accumulated regarding the spread 
of mosaic, progress has been remarkably rapid The fact also that maize was a 
stepping stone to the working out of the symptoms has materially assisted. 
Maize IS severely affected by both diseases and supphed the clue to the transmission 
of mosaic, and it was natural to look to it for this also m streak. This stage of 
the enquiiy, the identification of an insect vector, has now been reached, so to 
speak completing the history, so far as that is possible in our present state of 
knowledge of diseases of this class The insect vector had not been identified at 
the time of wilting the 1924 papei, but there seems to belittle doubt that it has 
now been tracked down. 

In the 1924 paper it was stated that transmission was invariable on using 
diseased sets and, once the disease appeared in a stool, no case of recovery had 
been met with—>all the canes in the clump being affected fiom the first Certain 
cases were noted in which only half of a stool was infected, a condition repeated 
when these stools were ratooned, but on examining these, it was invariably found 
that the sound and healthy canes arose fioni diffeient sets, this being rendered 
possible by the method of planting the sets in two lines m the furrow. But it 
became difficult, in the absence of all selection of sets on account of streak, to 
undei stand the extieme diversity of the percentages of infection (from 1 per cent, 
to 100) found in the diffeient fields The crop laised from sets obtained from a 
field should repeat the amount of infection in that field. And as this was frequently 
far from being the case, on the analogy of mosaic, secondary infection was strongly 
suspected. And as the study progiessed numerous instances were met with which 
could not be explained on any other hypothesis. For instance, a field managei 
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first noted the streak conditions in 1916) and as it was new to him he reported it 
to the officers of the Agricultural Depar^ent. He then went on active service) 
and returning four years later was surprised to find that the disease) whatever it 
waS) had spread to every part of his estate. AgaiU) a set of varieties newly 
introduced from Queensland was planted in March, 1923, in a plot near to a field 
of Uba canes which was partly infected by streak. The plants as they developed 
were individually kept under a careful scrutiny and shot up without a sign of 
the disease. But in July streaked plants began to appear in one variety (HQ 694), 
and during the following months also in Badila and Black lunes, although every 
diseased plant was at once removed on the first sign of the disease. Numerous 
cases were noted in the fields of what appeared to be secondary infection, that is, 
no\ hi^nded down from a diseased set. In some the leaf pattern was observable 
only upon one or a few shoots of a stool« the lowest leaves having no markings 
whatever, later leaves having streaks at the base only (i.e., on the part of the leaf 
last formed], while the upper leaves were fully streaked from base to apex. In 
roguing too, after the removal of all streaked plants derived from diseased sets, 
new oases continued to appear, the majority in close proximity to the places where 
rogued plants had been dug out. Lastly, clear oases of secondary infection were 
presented by plants grown only from true seed: diseases of the mosaic type are 
not carried in the seed. Several hundred maize plants of different varieties and 
from different places were sown in a greenhouse, and not one of them developed 
a sign of streak, whereas in a sample of the same seed sown outside a large 
proportion of the plants became diseased. Maize, indeed, showed itself to be 
particularly liable to secondary infection. But the relative time of sowing during 
the season had an important infiuence. Of an extensive series of instances noted, 
one Indian garden, where a succession of small plots were planted to provide 
fresh mealies for the market, was kept under observation from December, 1923. 
At that date two plots were growing, one four, and the other two months old ; 
the four-months plot was about to flower and was found to be about 40 per cent, 
infected with streak, whereas the younger plot had as yet only 5 per cent. A 
fortnight later the first field, now ripening off, showed only a slight increase in 
streaked plants while the other had 30 per cent. In another fortnight this plot 
had 50 per cent, of the plants diseased and began to ripen off. Late in Pebruary 
a third plot was sown, but before the plants were 1 ft. high every one of them 
was attacked. Similar results were obtained in experimental plots near a green¬ 
house in which the controls were grown, the severity of attack by secondary 
infection increasing with the season, again without any cases in the greenhouse. 
Finally, experiments with wire gauze cages with meshes of 6, 16, 32, and 64 to 
the inch strongly supported the idea that some small insect vector was present. 
When maize seeds were sown under these cages and in the ground between them, 
all the outside plants were streaked within two months, and some diseased plants 
had appeared in all the cages of the wider meshes, while in the two fine-meshed 
cages none at all were to be found. This series of observations indicates the stage 
of the enquiry at which the author had arrived at the time of writing the 1924 
paper; he concluded that the facts were suggestive of the presence of an insect 
vector, and that upon the drying up of diseased maize plants such insects would 
pass to new and younger food plants and thus spread the disease. 

In the second paper the author remarks that in some places secondary infec¬ 
tion in the TTba cane fields appears to be comparatively inactive, and indeed, on 
occasion, at a standstill. All attempts at the direct transfer of the disease had 
failed, ij^cluding inoculation of the juice under minera], oil, and no evidence could 
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be obtained of the oarrying of the infection on the outtere* knives. A repetition 
of the maize experiment with wire gauze cages on sugar cane (meshes varying 
from 56 to 6 to the inch) confirmed the maize results and ruled out the trans¬ 
mission of streak through the soil. Meantime, he had discovered that a jassid 
leaf hopper [Balclutha mbila), which sucks the juices of maize leaves after injec¬ 
tion of saliva, is capable of passing on the disease in that plant: in many cases 
where the insect was transferred from a diseased to a healthy plant the disease 
appeared in due course. Observations showed that the infection must pass down 
the leaf into the stem and thence up to the growing point, since it first made its 
appearance in the youngest leaves; and the suggestion was obvious that a similar 
r61e was played by this insect in the case of the sugar cane. A series of attempts 
to pass the disease by this means from maize to cane, and the reverse, ended, 
however, in failure. But when the leaf hopper (obtained from a place where 
secondary infection of the cane was marked) was transferred by a special tech¬ 
nique from diseased to healthy sugar cane, five out of nine experiments succeeded. 
Therefore, under suitable conditions it is possible tor Balclutha mbila to transmit 
streak disease in the sugar cane.” 

A considerable proportion of the maize plants in the sugar belt becomes 
diseased towards the end of the season. Although transfer of the disease from 
maize to sugar cane has not been definitely proved, it is obvious that at the end 
of the season, when the maize is ripening off, the hopper begins to migrate, and 
sugar cane at that time of year is practically the only plant with green leaves. 
This insect differs in many respects from Aphis maidia^ which is now recognized 
as the most active in the transmission of sugar cane mosaic: it is more robust and 
much hardier, and can live without food for a considerable period: furthermore, 
it enjoys a comparatively short period of inaction in nature, and a constant suc¬ 
cession of broods is produced throughout the year. During the dry period all 
the grasses wither away and there is no maize, so that the sugar cane is marked 
out as its most likely food plant; but for some unknown reason, as in the Aphis, 
it is not a favourite, and Balclutha never accumulates on the sugar cane to such 
an extent as to be very noticeable, thus repeating the difficulty encountered 
in finally tracking down Aphis maidia as the culprit in the case of sugar cane 
mosaic. Nevertheless, no one can hesitate to accept the authoris recommenda¬ 
tion to the planters to avoid planting maize anywhere near their sugar cane. 

With these facts and, of course, many others published or not, the author 
sets himself the task of accounting for the extreme irregularities in the dis¬ 
tribution of streak disease in the sugar tract in Natal and Zululand, such as 
has been mentioned in the beginning of this paper. This is a line to be followed 
up, for only thus can control methods be confidently suggested. But in the first 
place, in the absence of any form of seed selection for streak in the past, it is 
impossible to judge of the iufiuenoe of the various factors of the environment 
—soil, moisture, elevation, slope, etc.—on the spread of the disease. In one 
case, however, a certain amount of information is available from which deductions 
may be made. In Zululand the planting of sugar cane is comparatively recent, 
and the seed was obtained froih an area south of the Tugela where the percentage 
of infection is low. There has been little exchange of seed between the Zululand 
planters and others at a distance since this introduction. But it has been noted 
that the percentage of infection is considerably greater in the flat alluvial lands 
than in the drier uplands, supporting the idea that secondary infection and good 
growing conditions of the cane have something in common. But it is not 
necessary for such an increase to be constantly evident; in fact, observations in 
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other places tend to the idea that periods of activity alternate with those in which 
the spread in the disease is comparatively dormant. Thus all that can be said is 
that at some period or other conditions favouring active secondary infection have 
occurred in the lower lands and not in the upper. In fact, the conditions under 
which the insect vectors multiply on the cane and are able to transmit the disease 
are as yet little understood. 

Seed selection is obviously important, as thus alone can the primary infection 
be excluded. And it is obvious from the context that this has been extensively 
taken up by the planters. Bnt a difficulty has occurred in many places in the 
effort to obtain healthy seed cane. To meet this difficulty, Stoeby instituted a 
system of certificates of areas of low infection (under 5 per cent.). In 1924, 38 
fie^s were examined and 850 acres were certified. But, unfortunately, the severe 
drought of the year prevented the full use of this area, as it produced much less 
seed than expected. The author states that the quantity available in 1925 is 
likely to be greater. Meantime, no time should be lost in the putting down of 
small areas with low percentage of infection, which in a few years would give 
enough seed for each farm. 

Roguing and isolation are obviously necessary in such cases; and to give 
some idea of the difficulties met with in this form of control, one case may be 
mentioned. At Eshowe 25 acres, isolated by a mile of veld, were planted in 
November, 1923, with cane below 1 per cent, infection. After some seven 
months, when the canes were about 3 ft. high, the manager decided to rogue, this 
being done with great care so that the figures of plants removed may be entirely 
relied on. The plants dug out in June were 360, and in the following months 
284,127, and 158; but in September the figure rose suddenly to 490, the secondary 
infection suggested by the slight increase in August thus becoming verified in a 
startling manner (a case for the idea of periodic infection activity): practically 
all of the diseased plants were found to be near to those which had been dug out. 
This experiment was thus very discouraging, and somewhat discounted the value 
of roguing. It is, however, only fair to note that the roguing was delayed much 
too long, and was thus a direct encouragement to the entrance and increase of the 
insect vector: the higher plants have been found to be much more favourable to 
its rapid increase. In a number of other caoes given by Storey a considerable 
amount of success was obtained, so that the general conclusion was that eai ly 
roguing is needed in all cases. 

Another difficulty was of an entirely different character. It was observed in 
several instances that, after careful selection of sets from plants with no appear¬ 
ance of streak, the disease appeared in the young shoots from them. This 
point received as usual very careful attention, and was traced to latent primary 
infection; that is to say, however careful the selection may be, it is always 
possible for plants to have been infected just before cutting, so that no exteiual 
appearance of the disease had developed. The author, in view of this uncertainty 
as to the soundness of sets which showed no sign of the disease, made a prolonged 
study of the diffusion of the virus through the stool of a cane after it had been 
subject to secondary infection. The main result of this work is that the diffusion 
takes place as in mosaic—down the leaf attacked by the vector to the stem and 
then up to the growing point and down the stool to the other canes, where its 
presence is again indicated in the growing points, by the markings on the youngest 
leaves. In this study a considerable number of recently infected shoots were 
isolated, and then divided into upper and lower halves, these being planted 
separately and their shoots observed In one case it was possible to detect the 
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infection suf&oiently early for the whole upper part to develop the disease when 
planted, while the lower part remained unaffected: in other words the disease had 
reached the growing point and was detected in the young leaves before it had pro¬ 
ceeded far on its downward course to the stool This experiment was carried out 
on a plant with not more than 18 in. of stem, a result of considerable importance 
as regards control, as indicating the comparative slowness of the diffusion of the 
virus downwards. For when the canes are well grown it would appear to be 
sufficient in roguing merely to break off the canes in which early stages of 
infection only have been met with, in place of uprooting the whole clump—a 
piactice already advocated with regard to mosaic when roguing is adopted in old 
canes. 

The remaining seven pages of the bulletin are devoted to a consideration of 
methods of control. This cannot be adverted to here, but the general lines 
suggested may be gathered from the foregoing, at any rate sufficiently so at this 
stage of the enquiry. 

C. A. B. 


Filtration of Raw Beet Diffusion Juice. 

B7 b. c. morris.’ 

Anyone familiar with the manufacture of beet sugar will at once acknowledge 
that the most careful removal of impurities fiom the sugar solutions at the 
earliest stage possible is essential to the production of the highest yield of sugar. 

In his book on beet sugar manufacture, Claassen® stresses the importance of 
the early removal of impurities, and points out the effect on subsequent operations 
if such impurities are allowed to remain in the beet juices. To confirm this 
opinion, one need only visit a house which practises efficient purification, and 
one which does not, in order to see readily the difference in the quality of the 
sugar, in the evaporation and filter peiformances, and in the costs of operation. 
These are in favour of the foimer, other conditions being equal. 

The removal of pulp and other suspended matter from raw diffusion juice by 
filtration has been attempted from time to time in the past as a means of improving 
the carboiiatation operations, but these attempts have only met with indifferent 
success. The industry has confined its practical solution of this problem to 
securing as thorough a screening as possible with basket screens or devices of a 
similar nature. This screening removes coarse pulp and fibres in a satisfactory 
manner; but not the finer material, which may be colloidal in size, and which 
unquestionably exerts a markedly harmful effect upon the carbonatation process. 
Because of the slimy nature of this fine suspended matter, filtration through 
filter-presses with cloth as medium only is practically impossible. The filter-cloth 
allows much of the fine suspended matter to pass through, the remainder of the 
solid matter soon retarding the passage of liquid by building up a dense, slimy 
deposit upon the filtering surface. 

With a view of investigating the practicability of the thorough filtration of 
diffusion juice, using Oelite filter-aids, a series of experiments was conducted by 
engineers of the Oelite Products Company in co-operation with the personnel of 
the Oxnard, Calif., plant of the American Beet Sugar Company, The tests aie 
briefly described, and the results summarized, in this paper. 

AppOtfaiw UBtd Q,nd procedure followed ,—The equipment used for this work 
consisted of a small plate-and-frame filter-presq with a total filtering area of 
1 Siigineer, Celite Produdlf Company. •**Beet Sugar Manufacture,’* H. Claasskm, p. 59 
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4*6 sq. ft., and fitted with suitable pump, tanks, eto., the entire layout being 
placed in close proximity to the raw measuring tanks. 

Consideration of the problem presented three lines of procedure to determine 
the filtration characteristics of the juice: (1) G-rade of filter-aid to be used; 
(2) filtration at different temperatures; and (3) filtration under different 
conditions of hydrogen-ion concentration. 

ComparUon of filter-aida ,the inyestigation of the first of the above 
matters, three kinds of filter-aid were used, namely, “Filter-cel,** “Standard 
Super-oel,** and “Hyfio Super-oel**; the latter two materials being “Filter- 
cel ” processed in such a way as to produce higher rates of fiow. In each case 

S re-coating was followed in order to protect the press^cloths from the sliming 
Dlids in the juice, a surface of 6 lbs. filter-aid per 100 sq. ft. of filtering area 
proving sufficient. Table I shows the results obtained in comparing the three 
kinds of filter-aid 

Table I. 


Test 

Filter-aid. 

Per cent. 
Filter aid 
on Juice. 

Tempera¬ 

ture 

®C. 

Filtration Rate. 
Galls, per sq ft 
per hour. 

A 11 

,, “ Filter-cel ** 

0 20 

66 

.. 4*2 

D13 

.. “ Standard Super-cel “ .. 

0*20 

66 

26*1 

D14 

.. “Hyfio Super-oel** 

0 20 

56 

39*0 


The above results show that with the type of suspended matter present, more 
economical filter-press operation, with satisfactory brilliancy, can be-expected 
through the use of “Hyfio Super-cel** than can be obtained with “ Filter-cel ** 
or with “Standard Super-cel.** For this reason “Hyfio Super-cel** was used 
in most of the subsequent tests. 

^ffect of different temperaturea .—The effect of temperature upon the rate of 
filtration is illustrated by the following data obtained in two representative 
tests:— 

Table II. 


Test. 


Filter-aid 

Per cent 
Filter-aid 

Tempera¬ 

ture 

Filtration Rate 
Galls persq ft 
per hour 

3*2 

A2 


“Filter-cel” 

on Juice. 

0 20 

•c. 

49 

B4 

,, 

“Filter-cel** 

0 20 

86 

6*7 


Influence of pH concentration ,—The importance of the infiuence of hydrogen- 
ion concentration in the filtration of solutions containing colloidal substances is 
well known; and as beet juice is a liquor of this type, a number of tests were 
made to determine the effect of small additions of lime upon the filtration rate. 
Milk-of-lime was added to the juice while in agitation until the desired pH value 
was obtained, as shown by brom-thymol-blue and phenolphthalein indicators. 
These indicators were used to obtain pH values of approximately 7*0 and 8*8, 
respectively. Table HI shows results obtained from three filtration tests made at 
different degrees of alkalinity 

Table III, 

Per cent Tempera- Filtration Rato. 

Filter-aid lure Galls per sq.ft. 

Test Filter-aid. on Juice. *C. pH Value. per hour. 

1)6 .. “Standard Super-cel** •. 0*12 .. 85 &iw juice .. 16*4 

Q6 “ Standard Super-oel “ ,, 0*12 .. 86 ,, 7*0 ., 14*6 

G2 .. “ Standard Sop6i>cer* .. 0*12 «• 86 .. 8*8 •• 4*3 

The addition of small quantities of lime, though affecting the filtration rates, 
does not, apparently, greatly affect the quality of the filtrate. Laboratory 
results indicate only slightly increased defecation due to the use of small amounts 
of lime. However^ the use of lime would be advantageous should it prove 
neoess^ to guard against the possibility of inversu)i;i during the filtration of 
the juice. 
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Simulation of factory condition .—The experiments described in this paper 
cover in all 56 filtration tests. Nearly all of them were made with a small 
filtering area; and, owing to the wide variation in the quality of the juice coming 
from the battery, most of the tests were made on split samples of juice taken 
from only one measuring tank in order to make them as nearly comparative as 
possible. 

In order, therefore, to simulate factory conditions to a greater degree a 
niimber of tests were made in which the entire filtering area of the press, 4*5 sq. ft. 
was used, under which condition it was possible to obtain samples of raw diffusion 
juice from 12 to 15 different measuring tanks to filter it all in one run. A good 
idea of the quantities of juice filtered and the rates of flow secured is given in the 
following tabulation, showing quantities of juice and rate of flows. “Hyflo 
Supet-cer* was added in each case. 



Per cent 

Maximum 

Table IV. 

Average Total 

Total Filter¬ 

Filtration Rate. 

Test 

Filter-aid 

pressure, 

tempera¬ 

gallons 

ultered 

ing time, 

Galls, per sq. ft 

on Juice 

lbs. 

ture ®C. 

hrs. mins 

per hour 

D3 .. 

0*25 

.. 26 

.. 60 .. 

240*3 

.. 3 10 . 

16*7 

D4 .. 

0-20 

50 

.. 66 ., 

144*0 

.. 2 37 

12*2 

D 7 .. 

0*20 

.. 40 

.. 65 .. 

191*2 

.. 2 34 . 

16*6 

D 8 

0-19 

44 

.. 60 .. 

166*9 

.. 2 56 . 

12*6 

D 9 .. 

0 19 

42 

.. 60 

181*4 

.. 3 26 . 

11*7 

D 10 .. 

O-ll 

.. 41 

.. 49 .. 

91*2 

.. 1 36 6 . 

12*6 

G 9* .. 

0 26 

.. 38 

80 

158 2 

.. 2 31 . 

14*0 

In most 

of these tests the filtration was started at whatever temperature the 


juice happened to be in the measuring tank. However, filtration took place so 
rapidly that the heating coils in the tanks used with the experimental filter were 
inadequate to heat the juice as fast as it was filtered, the average temperature 
being therefore much lower than the temperature of the juice in the measuring 
tanks. 

After filtration the raw juice was brilliantly clear, due to the removal of beet 
pulp, fibre, and matter coaguluble at the temperature of filtration. The filter 
cakes consisted of about 25 per cent, by weight of pulp and slimes, showing the 
great amount of suspended matter removed by the microscopic screening action 
of the “Hyflo Super-cel,** and they were easily washed free from sugar in the 
filter-press. 

Effect of filtration on impuritiei .—In each filtration test, composite samples 
of the unfiltered and of the filtered juice were taken for analysis. These samples 
were given a first carbonatation and filtration, and a second carbonatation and 
filtration in the laboratory. The samples thus treated were then evaporated to 
thick-juice density and again filtered. These thin-juice and thick-juice samples 
were analysed, a representative filtration test (D 9) giving figures as follows 


(per 100 of dry substance) 




Table V. 




Polariza- 

Total 


Organic 

tiOD. 

Non-sugars 

Ash. 

Non-sugars 

Diffusion juice, not filtered. 86*41 

13*69 

4*43 

.. 9-16 

Diffusion juice, .... . 87*16 

12*85 

4*19 

8*66 

Thin-juice, from wfilUrod raw juice. 89*80 

10*20 .. 

8*49 

6*71 

Thin-juioe, fxomfiUmd raw juice .. 90*89 

9*61 .. 

3*12 

.. 6*49 

Thick-juice, from uifflltorod raw juice. 90*00 

10*00 .. 

8-36 

6*66 

Thick-juice, from flUnd raw juice.. 90*88 

9*12 

8-01 

6*11 


* pU 7U 
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Oalculatiug from the abeve table, the thick-juioe from unfiltered difEusion juice 
is shown to have 27*4 per cent, lower organic non-sugai* content than the original 
unaltered diffusion juice. But the thick-juioe from filtered diffusion juice had 
an elimination of 33*3 per cent, of the original non-sugars. The additional 
elimination of non-sugars accomplished by the ** Super-cel’* filtration was there¬ 
fore in this instance 5*9 per cent, of the non-sugars originally present in the juice. 

GoncJmione, —Filtration of raw diffusion juioe is readily accomplished with 
economical rates of flow by using “ Hyflo Super-cel** in quantities varying from 
3*0 to 6*0 lbs. per ton of beets, depending upon the quality of the juice. Any of 
the standard types of pressure filters are suitable for this filtration. 

Assuming an average rate of flow, during a three-hour filtration period of 
J3 galls, per hour per sq. ft., the press equipment required to handle the juice 
irom 1000 tons of beet every 24 hours will be approximately 1200 sq. ft. of filtering 
area in continuous operation. This is equivalent to three 600 sq. ft. on plate- 
aud-frame presses operating on three-hour cycles; or 1200 sq. ft. of filter area on 
filters of the Sweetland or Vallez type. Filtration rates are greater at the higher 
temperatures. 

Liming to neutrality to brom-thymol-blue, corresponding to a pH value of 
7*0, results in a small decrease in filtration rate; but, by neutralizing the natural 
acidity of the juioe, it prevents any possibility of inversion. Laboratory data 
also indicated decided reduction in the organic non-sugars, ash, and coagulable 
matter as the result of the filtration of the raw juice with “ Hyflo Super-cel.** 


Recent Work in Cane Agriculture. 

Tolerance and Ebsistanoe to tub Sugar Cane Mosaic. Edgerton and 
Taggart, Journal of Agricultural Reeearchy Vvh XXIX^ No, 10, 
November i 192 If, 

This paper should be read carefully in order to gauge its exact meaning, 
or the claims of the authors may be liable to misconstruction. They consider 
that it is possible that resistant strains are developing in nature, and thus in time 
the low-yielding, highly susceptible plants will be eliminated, and that there is 
some evidence that this may be taking place in some sections of Louisiana where 
the oldest mosaic infectious occur. Although it might be thought that the attempt 
was made to increase tolerance and resistance by a process of selection, the authors 
do not lay claim to any such desirable result. They do, however, claim that in the 
two varieties tested, D 74 and Purple, ** plants have been selected in fields with 
100 per cent, infection which show a marked tolerance to mosaic.** This, however, 
implies that in a cane variety grown on a commercial scale there may be strains 
present which are more tolerant than the rest. Whether this conclusion is borne 
out by the experiments is somewhat doubtful, as details of the environment are not 
given, and no reference is made to the length of time during which the different 
plants have been attacked. The period of trial (three years) seems to be some¬ 
what short for permanent results to have been obtained. 

The authors point out that in plants propagated vegetatively the only hope of 
dealing with mosaic is the creation of a supply of healthy seed. This, however, 
they declare to be impossible in Louisiana because from 3 to 5 tons of seed cane 
are required to plant up one acre; and furthermore that there is no room for 
nurseries, and roguing has proved a failure. The spread of the disease is extremely 
rapid, much more so than had been anticipated and, once the disease appears in a 
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field, it has quickly reached 100 per ceut. infection. In Java where mosaic has 
been present for many years, tolerant varieties have been found, and occasionally 
in other countries varieties are met with, either immune or with marked resistance; 
possibly the Toledo cane reported in 1923 from the Philippines may be one 
example of this. On testing, the commercial varieties grown in Louisiana, D 74, 
D 95, Purple and Striped, were found to be highly susceptible, and healthy plants 
introduced to 100 per cent, infested fields also became so at the end of the first 
season. A table gives details of the rate and increase of infection in D 74, D 95, 
Palfrey, ’ and Striped during 1920-1922; in the two latter years, while the infection 
in May was 0*0 to 4*4, it had reached 100 per cent, by September in all three years 
(the May counts having been lost in a fire in the first year). 

Considering these facts, the prospect in Louisiana is not hopeful; gradual 
deterioration of the cane is to be expected, with an ultimate failure of the crop, 
unless an immune variety can be found. It has been noted, however, that L 511, 
a seedling which is rich in suciose but too light in growth for general cultivation, 
is much more slowly infected than the standard kinds. This variety reveals the 
disease on the stem as well as the leaves, in that the stalks of attacked plants 
show red lines on the light-green background. For years stalks with no red lines 
have been selected and planted. The results as to the rate of spread of the 
disease are shown in a table in which the infection in May is given as ranging 
from 2 to 14 per cent., while in October it was only 23 to 43 ; presumably these 
selected plants were treated as in the standard varieties and planted in a 100 per 
cent, infected field, but this is not stated. 

Selecting for inoeaic tolerance ,—This is described as an attempt to obtain 
more resistant or tolerant strains of the commercial varieties. In a plant propa¬ 
gated vegetatively there appear to be two possibilities worth testing: (1) Will 
sugar cane varieties which show moderate susceptibility or tolerance to mosaic 
vary enough (perhaps by bud variation) to produce some plants or strains which 
will become more tolerant than the rest ? And (2) will a plant affected by mosaic, 
if propagated for a number of years, gradually acquire more resistance to or 
immunity from the disease? Then follows the sentence: “The acquiiing of 
immunity is a common thing in human and animal diseases, but no example of 
a plant acting in a similar manner has been demonstrated.'’ This dictum can 
hardly apply to (2) with asexual “propagation for a number of years,” or indeed, 
to (1): whereas, if succeeding geneiations are being referred to, i.e., by seed, the 
statement is somewhat misleading. 

Experiments to test these two possibilities were commenced in the fall of 1920 
in fields of D 74 and Purple in a region that had for several years shown a 100 per 
cent, infection, and were maintained for the two following years. Stools showing 
“ least injury from mosaic’’were chosen for planting, and this was judged by the 
number and size of the mosaic markings; but cane showing total freedom was 
rejected. The selected canes were planted side by side in a field of maximum 
infection ; and this process was repeated each year. The result is shown in two 
tables, one for each variety; and, as might be expected, while in May the per¬ 
centage of infection was lower in the selected than in the unsClected plants, by 
the end of the season all appear to have been invaded by the disease. But the 
distinctness of the markings is much less in the selected canes, so that at the end 
of the experiment it became almost impossible to be certain that they were 
infected. Crop yields were taken at the end of the last two years and were 
favourable to the selected material. The yields in these two years differed a good 
' According to Eablb, Palfrey » John Diamond, 1888 » Crystalina. 
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deal in all cases, presumably for climatic reasons, but it must be noted that the 
proportion which the crop of the unseleoted bore to that of the selected did not 
vary materially: in one cane it became slightly less, but in the other it became 
slightly greater. When viewed from a short distance, the difference in the 
appearance of the selected from the unseleoted was, according to the authors, 
much more striking than the difference shown in the two tables. The authors 
conclude their argument as follows:—**If resistant strains are developing in 
nature, .... by discarding the susceptible and selecting only the most 
tolerant canes for seed, it is possible that our present varieties can be developed 
to a tolerant condition in a much shorter space of time than if natural selection is 
allowed to take its course.” But this, as already pointed out, is not what they 
'claim to have achieved. 

Diseases or Sugar Oane of the Mosaic Type in South Africa. Part I. 
The Mosaic, Mottling, of Yellow Stripe Disease. H, H. Storey. Repnnted 
from the Journal of the Defpartment of Agriculture. Augusty 192J^. 

This disease, first reported from Java in the eighties, but overshadowed by 
sereh, has spread to practically all the more important sugar cane tracts, Mauritius 
alone being free from it. A severe crisis occurred in Porto Bico in 1919, and 
possibly Cuba will follow in a few years. It was found in Natal by the author 
when he arrived in 1922, and there was no previous authentic record. There is 
no known causative agent, therefore diagnosis depends on the symptoms, namely, 
areas of pale green on the leaves of a distinct pattern, although this latter varies 
in different cane varieties. There is a general tendency for the markings to 
become elongated, but they spread irregularly and are best described as blotches. 
Normally they are present on the whole of every leaf, but as these become old 
they tend to be more or less obscured; therefore, the determining point is their 
presence on the young leaves as they unfold, thus ruling out most other types of 
markings. In some cases the stems are also marked, for instance, red coloured 
canes show lighter blotches, together with shrinking and sometimes cankers due 
to dying tissues; conversely, pale canes are reported to develop deeply pigmented 
areas. Susceptibility varies greatly with different kinds of oane, and it is important 
to distinguish between tolerance and immunity. Tolerant varieties are the Java 
Chunnee x Cheribon crosses, and in Natal Agaul, which is only to be distinguished 
from Uba by this character; immune, Uba, Kavangire, Japanese, etc., possibly 
synonymous terms applied to the same cane. Losses are patent in all thick 
varieties, where the affected canes become shorter and thinner. Experiments in 
Hawaii and Trinidad suggest iQsses varying from 3 tp 60 per cent. Brandes in 
1919 noted that ten estates in the worst affected area of Porto Bico showed a 
falling-off in crops on an average of 40 per cent., while ten in the mosaic free 
tract reported a slight increase. Stevenson estimated that up to 1919 the loss 
due to mosaic in the island had reached a total of 3} million dollars. In Argentina 
the industry was saved through the chance introduction of the tolerant Java 
seedlings mentioned above, and although permeated by mosaic the yield has been 
maintained; it would probably have been increased if the disease were absent. 

Sets from affected plants invariably produce diseased plants, and no manuring 
or other treatment will avert this. Greater yields are, however, obtained by 
increased care in cultivation, but, of course, this is also so with healthy plants. 
True seed is incapable of carrying the disease, a fact of great advantage to 
annuals, as every crop starts healthy; but in these crops epidemic outbursts are 
frequent, therefore secondary infection must be pjesent. Ample evidence is 
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available that an insect vector is responsible for this, and this has proved to be 
Aphis maidis^ an insect common on maize, Sorghum and wild grasses, but very 
rarely found on sugar caue. Secondary infection, however, also occurs on sugar 
cane, and this has been observed to increase after weeding, as observed by 
Ohaedon and Veve in Porto Rico, and no infection occurred when aphids were 
excluded; Kunxsl in Hawaii also observed rapid spread after weeding. But 
this hypothesis does not explain all the phenomena. 

Control factors must consider the presence of a source of infection and the 
presence of suitable aphids to caiTy the disease to the cane plants. In the absence 
of either of these mosaic will not appear in healthy crops or spread in those partly 
infected. As to Natal, the author considers it probable that mosaic was 
introduced from the Argentine with an importation of tolerant Java seedlings in 
1914, and that the supplanting of the thick kinds grown by Uba some 30 years 
ago was not rendered necessary by the presence of mosaic in these kinds. All the 
Argentine canes in Natal appear to be 100 per cent, infected, while there is 
evidence of a rapid spread now taking place in the scattered plots of thick canes, 
so that these are about half diseased. Uba takes up about 99*8 per cent, of the 
cane area; other varieties are found on 300 acres on European estates and about 
60 acres among 600 Indian cultivators. Storey advocates the complete eradication 
of all but Uba as the basis of control measures. This may be of no appreciable 
importance while Uba is the only commercial variety grown, but there are 
indications that better milling varieties would be welcomed in Natal and these 
would probably not be immune to mosaic. Uba is quite susceptible to red rot, 
smut and probably other diseases and there is always a danger in a one-crop area, 
but the number of tolerant and immune varieties is too few. Probably the 
varieties suited to the fertile fiats of Zululand would be neither tolerant of nor 
immune to mosaic. Doubts have been expressed as to the efficacy of this seem¬ 
ingly drastic measure (of eradicating all non-Uba varieties), because, for instance, 
of the possibility of the disease harbouring in wild grasses, etc.; and the matter 
was accordingly referred to Bbandes and Earle. Both of these authorities held 
the view that no damage from this source was to be feared. The reprint is 
illustrated by coloured plates of leaves and stems affected by mosaic, and while 
both are very well done, the latter is likely to be of special use in the delineation 
of canker. _ C. A. B. 

The Irish Free State GoTernment have decided to accept the offer of a Belgian 
syndicate to establish a sugar beet factory in the Free State. 

The control of the administration and the management of the Imperial Institute has 
under a new Act of Parliament been transferred from the Colonial Office to the Department 
of Overseas Trade, the Parliamentary Secretary of which will henceforth be responsible. 

The International Sugar and Alcohol Co., Ltd., propose to establish, in conjunction 
with the Plane Greek Central Sugar Mill auUioruies, a factory at Sarina for the pro¬ 
duction of power alcohol. It is intended to treat the supply of molasses from the mill for 
the manufacture of power alcohol, and as a further source of raw material, it is proposed 
to plant 300 acres with cassava. It is estimated that the yield of cassava would be from 
8 to 12 tons per acre, and that one ton of cassava would produce 39 gallons of power alcohol. 
On the other hand, one ton of sugar cane would produce 20^ g^ons of power alcohol, but 
the former crop might be grown more cheaply than sugar cane. The estimated con¬ 
sumption of petrol for power alcohol purposts in the Commonwealth is 42 million gallons 
yearly, and it was estimated that 66 million gallons would be required for next year, 
indicating the very rapid rate at which power alcohol requirements were increasing. The 
entire molasses yield from the 1926-26 crop would produce not more than 7,200,000 gallons 
of alcohol, or about 17 per cent, of the present total requirements. The Australian 
Government will assist the scheme by advancing £260,000 to the Plane Creek Central Mill 
by way of a loan. 
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Hawaiian Factory Results, 1924 Season.' 

By B. T. WEBTLT. 

Nineteen hundred and twenty-four witnessed the biggest crop erer harvested 
in Hawaii. The figures referred to in the following article represent the averages 
from 40 factories. 

Vaeibtibs of Canb Milled. 

For many years Yellow Caledonia ranked first in tonnage of the different 
varieties milled, but now H 109 has taken the lead, 38*1 per cent, of the 1924 crop 
being from this variety. Yellow Caledonia was second with 32*6 per cent.; 
D 1135 third with 12*0 per cent.; and Lahaina, once the leading cane in Hawaii, 
fourth with 4*4 per cent. 

H 109 has come to the front by leaps and bounds, and Lahaina has gone out 
as fast as H 109 has inclreased,; Yellow Caledonia is decreasing slowly, and 
D1135 is just about standing still. 

Quality of Cane Milled. 

One has to go back to 1920 to find a higher per cent, polarization of cane, 
and all the way back to 1917 to find an average first expressed juice purity as 
high as the average for 1924. The per cent, polarization was 13 26 and 12*78 in 
1924 and 1923. Average purity of first expressed juice was 87*86 and 87*05 ; 
average fibre of 12*74 and 12 82. The quality of the cane in 1924 calls for 1 ton 
of sugar from 0*32 ton less cane than did the 1923 quality of cane. The actual 
reduction was 0*30, but it should be borne in mind that in 1924 the sugar 
polarized 0*28 higher than in the previous year. 

Millino Results. 

Average tons (2000lbs.) cane per hour for 1924 weie 43*63 against 42*03 in 
1923, a speeding up. Tons pressure per linear foot of roller, 66*9 against 66*2. 
Water added to the mills has decreased slightly from 35*12 in 1923 to 34*90 per 
cent, cane in 1924. 

Comparing the milling loss (that is, sugar lost in bagasse per 100 of fibre in 
bagasse], we find it to be 2*78 in 1924 against 2*76 for 1923. On the other hand, 
the extraction ratio (ratio of per cent, unextracted sucrose to fibre in cane) 
decreased from 0*22 to 0*21. Polarization in bagasse was 1*56 during 1924, 0*01 
higher than the 1923 average. The per cent, moisture in the bagasse was also 
practically the same: 41*58 against 41*56 for 1923. 

From these bagasse figures one would expect a slightly lower extraction in 
1924 than in 1923, but due to the higher polarization and lower per cent, fibre in 
cane the average extraction reported for 1924 is 0*10 higher or 97*33 against 
97*23, the average of 1923. No new records in extraction were established during 
1924 by any factory. Seven averaged under 2*0 milling loss in 1924 against five 
in 1923. Over 98 extraction wgs reported by nine for 1924, but in 1923 only five 
went over this mark. Out of the nine factories reporting over 98 extraction 
three were 9-roller mills equipped with 3-roller crushers. That holding second 
place with an average extraction of 98*87 was a 3-roller crusher and 9-roller mill, 
so the modern 3-roll6r crusher is undoubtedly a very efficient piece of machinery 
when it comes to getting high extraction. 

The average milling work cannot be improved upon to any great extent in 
Hawaii. An average extraction per cent, sucrose of 97*33 for 40 factories is no 
doubt a record far ahead of any other country. 

Sugar New, 19S(, 6 , No. 6, S0O<2e2; sea also i.5. J., 1M4, 481. 
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Boiling-hoitsb Wobk. 

Clarification. —^The ayerage figure for lime used during 1924 was 0*086 per 
cent, on cane, against 0*087 per cent, reported for 1923, while 1*^6 was the increase 
in purity from mixed juice to syrup for 1924. This is 0*07 less than the 1*53 
increase for 1923. That the clarification was not quite as good in 1924 as in the 
previous year is no doubt due to the increased rate of milling which automatically 
reduced the settling and mud press capacities, and consequently also reduced the 
amount of lime used. Investigations in Hawaii have shown rather conclusively 
that to obtain a good clarification it is necessary to lime to a higher alkalinity 
than was considered necessary formerly, this causing the former standards for 
settling tanks and mud press capacities to be too low. 

Filter-prmes. —Polarization in mud averaged 2*26, slightly less than during 
1923, when the average was 2*31. Quantity of press cake was also less, being 2*16 
per 100 cane in 1924 and 2*22 in 1923. 

Evaporation. —A syrup Bnx of 63*32 was obtained for 1924, practically the 
same as in 1923, when the average was 63*26. 

Commercial sugar. —Polarization of the sugar is now over 97. This increase 
is the result of efforts along the lines of producing a better refining sugar. 
Average for 1924 was 97*18 polarization, 0*28 higher than for 1923. That Hawaii 
tries to ship as little water as possible, and also tries to turn out a good keeping 
sugar, is shown by the average per cent, moisture of 0*75 for 1924. In 1923 the 
average was 0*83. 

LoW’-grade work. —The average gravity purity for final molasses was 38*16 
for 1924 or 0*26 higher than the 37*90 average for 1923. But due to higher juice 
purities the loss of sucrose in molasses was less in 1924 than during 1923. Loss 
of sucrose in molasses per cent, polarization of cane was 7*41 in 1924 and 7*58 
in 1923. This brings out very strongly the importance of high juice purities. 

One factory established a new record in low molasses purity during 1924 by 
averaging 33*09 for the season. The previous low figure of 33*16 was held by the 
same factory. 

< Undetermined losses. —These have increased from 0*48 polarization per 100 
polarization in cane in 1923 to 0*61 in 1924. 

SUMMABY OF BeSULTS. 

The average factory work in 1924 compares fairly closely with the work done 
during 1923, although that in 1924 was not quite so good. But due to the 
better quality of cane milled and higher juice purities, we find that the overall 
recovery was higher in 1924 than it was in 1923. Total recovery per cent, pola¬ 
rization of cane was 88*94 in 1924 or 0*17 higher than the 88*77 obtained in 1923. 
But if the work had been as efficient as the work in 1923 the overall recovery due 
to the better juices should have been 89*26 or 0*49 higher than it was in 1923. 
This again brings out strongly the great importance of higher juice purities. 

The figures on page 488 show that the rate of milling in the Philippines is much 
faster than in Hawaii; and that the per cent, polarization in cane is higher in 
the Philippines with considerably less fibre in the cane. In Hawaii there were 
much better juice purities, but due to the much higher extraction the drop from 
first expressed juice to mixed juice was 0*35 greater than in the Philippines, and 
the increase from mixed juice to syrup was 0*30 less in Hawaii than in the 
Philippines. This, in the writer’s opinion, goes to prove it is not “ all velvet” 
with high extraction. Very much higher dilution is used in Hawaii, which 
together with the slow rate of milling accounts for &e very much better bagasse 
and extraction figures obtained in Hawaii. The loss in mud press is less in 
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Hawaii, and losses in molasses also slightly less in Hawaii; but, due to a higher 
undetermined loss in that country, the total boiling-house losses are 0*02 less m 
the Philippines than they are in Hawaii. 

1924 AYBBaaas fob T.H. and P.I. 


Hawaii, Fhilippines, 
1024 1924 

Number of factories ..... ... ... 40 0 .. 16*0 

Tons cane per hour 39*68 •. 64 22 

Tonnage ratio ... 1*48 .. 182 

Can $— 

Percent polarisation.. .. . 13*26 .. 13*46 

Percent, fibre. .. . 12*74 11*43 

Ju%ee $— 

Purity first expressed juice.. 87 86 . 86 64 

Purity mixed juice.. . . . 86 06 83*18 

Punty last mill juice. .. 71*62 . 76*08 

Purity syrup. ... 86*32 . 84*76 

Drop from first to mixed juice . ... 2*81 .. 2 46 

Drop from first to last mill juice .. .. 16 24 .. 10*66 

Drop from first to syrup .. .. .. .. .. 1*64 .. 0 89 

Increase from mixed juice to syrup. 1 27 .. 1 67 

Java ratio . .. . 81*6 .. 81 8 

BagoMti — 

Percent polarisation. .... 1*66 3 39 

Per cent, moisture ,. 41*68 47*40 

Dilution, per cent normal juice.. .... 34 90 13*97 

Extraction— 

Per cent, polarization in cane .. 97 33 .. 94*04 

Milling loss .... . 2*78 .. 7 05 

Extraction ratio .. . 0 21 .. 0 62 

Mud Frets Cake— 

Percent polarization . «... 2 26 . 3*71 

Weight on cane. . 2 16 . 1*87 

Sugai — 

Polarization ...... . . . 97 18 96*39 

Per cent moisture . . 0 76 . 0 93 

jratie Molasses — 

Gravity purity.. .. .. ,. . 38 16 .. 38*44 

Losses per 100 Folarxzatxon in Cane— 

Bagasse. . 2 67 .» 6*96 

Mud. 0*37 .. 0 46 

Molasses. . .. .... ^ 7*41 .. 7 62 

Undetenmned. 0*61 ., 0 40 

Lost at mill.. . . .. 2 67 .. 6 96 

Lost m boilmg-house . 8*39 .. 8 37 

Othci Bata — 

Tons cane per ton sugar. 8*26 .. 8*36 

Quality ratio!. 8*26 .. 8*31 


In Hawaii they actually used 8 26 tons of cane to produce 1 ton of 97 18 
polarization sugar, wheieas the Philippine quality ratio called for 8*31 tons of 
cane per ton of sugar, 8 36 being actually used to produce 1 ton of 96*39 
polarization sugar. Allowing for the difference in polarization in the Philippines, 
0 11 ton more cane was used to make a ton of sugar than should have been used in 

the P.I had we been as efficient in legard to recovery. _ 

^ Hawaiian method of figuring quality ratio used in both columns 
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Plantation Railways and Equipment! 

Br X W. FAHIiaKBN.’ 

The railway system of a plantation, which uses this means of transportation, 
is one of its most important units, although in many cases it does not get the 
same careful consideration and attention as do other units of equal or lesser im¬ 
portance. A fine, big, up-to-date and highly efiGlcient crushing plant and boiling 
house, with tons upon tons of the finest cane grown, is of little use without 
adequate means of transporting the cane to the mill and the raw sugar from it. 

Bail way transportation is unquestionably the most efficient means now in use 
for transporting heavy loads of any kind. It has numerous advantages, chief of 
which are reliability, standardization of equipment and component parts, and 
comparative ease in training men to operate. There are also some disadvantages, 
the two main ones being the difficulty of surmounting steep grades and negotiating 
sharp curves. 

The work of locating railway lines gives many opportunities for engineering 
ability of the highest order. The locating engineer should first ascertain the 
amount of money available for construction purposes, the probable amount of 
tiaffic, general nature of rolling stock to be used, approximate amount of mileage 
that will be required, including mill yards, branches, and sidings, and the gauge 
of track. The gauge of track plays an important part in the locating of lines and 
should be given considerable thought. 

In selecting a track gauge, fiist consideration should be given to the gauge of 
any already established commercial railway which would act both at a feeder for 
incoming supplies and as an outlet for sending raw sugar to the port of shipment. 
If there is no such railway, then consideration should be given to the gauge of 
other plantations in the vicinity, as inter-connecting railway lines are sometimes 
very useful. Care should be taken in such cases, however, as the gauge may be 
one that is too narrow for efficient operation of rolling stock. 

The standard gauge of the United States is 4 ft. 8Jin., and plantation gauges 
run from this down to 20 ins. Plantations in Cuba use the 4 ft. in. gauge, as 
they operate cane cars of 30 and 40 tons capacity with eight wheels under them, 
the small 5-ton 4-wheel car being almost unknown. In the Philippines two 
gauges only are used, 3 ft. and 3 ft. 6 in.; only one Central has a smaller gauge, 
Brazil uses mostly the metre gauge, 39f ins. In Hawaii we have 4ft. 8Jins., 
3 ft., 2 ft. 6 in., and 2 ft. The 3 It. gauge predominates on most of the plantations, 
and this gauge has become known as ** the standard narrow gauge ’’ among manu¬ 
facturers of narrow gauge equipment. 

Cakl B. Andrews, in his article on “ Transportation ” in the PlanterB* 
Record of 1918, gives the advantages of narrow gauge railways over the standard 
gauge as follows: 

1. Lower original cost, because of the smaller dimensions of rolling stock, 
requiring narrower outs and fills and light track, and, because of the possibility 
of using sharper curves, the ability to fit the line to the terrain closely. 

2. Because of the possibility of sharp curves, it is easier to take the track 
into close quarters near mills, etc. 

Among the disadvantages he mentions:— 

1. The impossibility of changing the gauge to standard after a narrow gauge 
has been once adopted, without great cost. 

1 A Paper presented at Third Annual Meeting of Association of Hawaiian Sugar Tech¬ 
nologists, Honolulu, October a7tli, 1924. (Here abridged). 
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2. Delay in obtaining from manufacturers of rolling stock, material, loco¬ 
motives, or cars which differ from the accepted standard. 

8. Limitation of carrying capacity because of small locomotives and cars. 

The writer agrees with Mr. Andebws in his statement of the advantages of 
the narrow gauge, but does not agree on all his disadvantages under present 
manufacturing conditions. The first-mentioned disadvantage is, of course, a real 
one, but it need hardly be considered, for, after a plantation has once adopted a 
gauge, say of 2 ft. 6 in. or 3 ft., there is hardly any likelihood of their changing it 
to the standard gauge of 4 ft. 8^ in. 

The second disadvantage does not apply to-day, as there are any number of 
reliable manufacf<urers of locomotives and oars who specialize in narrow gauge 
equipment. Some of them carry large stocks of narrow gauge equipment in the 
various sugar-growing countries. There is a delay in manufacturing some items 
of narrow gauge equipment, but this applies as well to standard gauge or any other 
accepted standard, for no manufacturer keeps locomotives and cars on hand ready 
to be shipped at a moment’s notice, unless it is second-hand equipment. 

The third disadvantage still exists but is practically negligible, for none of 
our local plantations are handicapped by inability to haul their cane to the mill 
on account of the narrow gauge. If they are handicapped at all, it is through 
lack of necessary equipment for hauling. 

After the above digression we can get back to the subject of locating the 
railway lines. The locating engineer, having all the foregoing information in 
his possession, is now in a position to begin his surveys. He should first carefully 
look over the country surrounding the plantation and ascertain roughly where 
the railway lines will have to run, ever keeping in mind the necessity of obtaining 
as low grades as possible, even adding a reasonable distance to his line to accom¬ 
plish this. After doing this, he should start his actual surveys, commencing at 
the mill site, or from a point where the mill yards will commence. When the line 
is once permanently located, cross-section work should start so that grading 
may begin. 

Embankments should be made wherever possible with a width of 12 ft. on top, 
so that there may be 3 ft. clear on each side of track outside of sleepers. This 
provides a space for unloading ballast without waste, gives room to walk alongside 
of a loaded train, and often saves bad wrecks by preventing derailed cars from 
rolling down an embankment. 

Guttings should be laid out to give at least 14 ft. width at the bottom, so that 
a 2-ft. ditch can be made on each side to drain water from the cut. 

Drainage is an important factor to consider. Openings provided with ditches 
leading to them should be put through the grade at all places where water is likely 
to accumulate and damage the track. If a culvert is to handle this, it should be 
put in while the grading is being done. Culverts may be of square concrete, 
concrete pipe, or corrugated galvanized iron pipe. A concrete head should be put 
on to keep the water from washing around the pipe. 

Bridges should be of ample length to take care of flood-waters. Short spans 
can be built up very cheaply by using concrete piers and standard 1 beams. 
Wide spans, from 20 ft. up, should have steel girders or truss constructions with 
concrete piers or abutments. Hard wood may be used in bridge construction, 
but steel will be cheaper in the end if given proper attention. 

Crushed rock makes the best material for ballasting, although sometimes it 
is possible to obtain river gravel mixed with sand, which makes a very good 
balliBiting material. 
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As ourres are one of the chief factors in limiting the tonnage hanled oyer a 
railway, it is well to give them careful thought. Due to the many factors 
involved, it is impossible to give an exact rule for computing the resistance 
due to curves of any given radius. It is generally considered, however, that the 
resistance amounts to from 0*7 lb. to 1 lb. per ton per degree of curvature, the 
lower figure being used for largo capacity cars and the higher figure for smaller 
capacity cars, as in the latter case there are more wheels and axles per ton of 
weight than in the former. The sharpest curve to which two pairs of flanged 
wheels will adjust themselves depends upon their distance apart, the diameter of 
the wheels, and the size and shape of the flanges. 

Taking the Master Car Builders’ standard for flanges and rails and assuming 
that the gauge is not widened on the curves, a sufficiently accurate formula for 
all practical purposes is as follows:— 

W 

R - in which 

2 Htn a 

R = radius of the sharpest curve that can be passed, 

W = wheelbase of car or locomotive, 
a = angle the flanged wheels make with the rails. 

The minimum radius advisable for plantation use may be taken as about 
175 to 210 ft., although in a great many cases a smaller radius has to be used. 

The outer rail on all curves should be elevated, and the amount of this 
elevation may be determined from the following formula, presented at the annual 
meeting of the American Railway Engineering and Maintenance of Way 
Association in 1905 :— 

E = 0*00066 Dn, 

where E = elevation of outer rail in inches, 

D r= degree of curve, 

V =r velocity of tram in miles per hour 

Since the elevation requiied is a function of, and depends upon, the train 
speed, this speed is the first element to be determined. Ordinarily an elevation 
of 8 ins. is not exceeded, and the speed of trains should be regulated to conform 
to that elevation. 

At the 1919 convention of the American Railway Master Mechanics’ 
Association, the committee on widening gauge of track at curves recommended 
as follows:— 

Curves of 8 degrees and under should not have the gauge widened. Gauges should 
be widened ^ in. for eaeh two degrees or fraction thereof over 8 degrees to a maximum of 
i in. Gauge, including widening due to wear, should never exceed 1 in. 

Gradient is the other chief factor that controls the tonnage that can be moved 
by a given power over the railway. The maximum gradient must not exceed that 
up which the power to be used may haul the desired load to be taken up; also it 
must not be so great that the braking power used will be insufficient to stop any 
down-coming train within a reasonable distance should necessity require. 

When a train is hauled up a gradient, the resistance due to friction is in¬ 
creased by that due to lifting the train against gravity. The amount of this 
increased resistance is determined as follows One mile equals 5280 ft., and, if 
the gradient be 1 ft. per mile, the pull necessary to lift a ton of 2000 lbs. will be 
2000/5280 = 0*8788 lbs. per ton of 2000 lbs.; the rise in feet per mile must be 
multiplied by 0*8788. 

If the gradient is expressed in feet per hundred otper cent., the resistance in 
lbs. per ton of 2000 lbs. will be 2000/100 =: 20 lbs. for each per cent, cf gradient. 
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To resistance so obtained must be added that due to speed and internal 
friction in order to find the total resistance in lbs. per ton. In the cases of 
standard railroad oars and the average plantation car using brass or bronze bear¬ 
ings, the frictional resistance can be safely figured at 10 lbs. per ton of load. 

Until just recently too little attention has been paid to the size and weight of 
rail used for track. Of course, when the majority of our plantations were started, 
years ago, their locomotives were much smaller and lighter than those of to-day. 
Considerable money could have been saved, however, by originally laying heavier 
iron rails, which were easily and cheaply obtainable in those days. 

The average steam locomotive for plantation use to-day weighs from 15 to 
20 tons, and for such locomotives nothing less than a 35 lb. rail should be used. 
40 or 45 lb. rails would be preferable, as these weights would better bridge over 
a rotten or broken sleeper and stand up over soft places without kinking. 

In the purchasing of light steel rails, there are three kinds to be considered. 
By light rails is meant those weighing 60 lbs. per yd. or less. The difierences 
are as follows:—1, “Billet-rolled” rails; 2, “re-roJled” rails; 3, “re-laymg” 
rails. “ Billet-rolled” light steel rails are for the most part rolled from offbeats 
or discards, or from steel which proved inferior for the purpose for which it was 
intended. Bails rolled under the “re-rolling” process are manufactured from 
steel made expressly for rail purposes which has stood the full test required in 
auch use. “Ee-laying” rails are second-hand rails which have been used and 
then taken out of service for any number of reasons. Such rails should never be 
bought unless an exceptionally favourable price is offered and a rigid inspection 
made at the time of purchasing. Bails that have been used for some time should 
be replaced when the splice bare are being chipped by the wheel flanges, when 
the side of head is worn as much as one-eighth the original width, or when the 
aide of the rail head is worn to the shape of the wheel flange and fillet. 

Sleepers should be at least 5 in. x 7in. x 6ft., hard wood prefeired. Hewn 
sleepers are always the best if obtainable, as bearing surface is what is wanted, 
and this is more readily obtained from hewn sleepers. Those measuring 6 in. x 
3 in. X 6 ft. are being generally used as a standard size. No uniform rule can 
be made for the spacing of sleepers owing to the varying elements that govern 
this, such as sub-grade, depth of ballast, axle loads, etc.; but 2 ft. centre to 
centre of the sleepers has become somewhat of an accepted standard in track laying. 

The nail spike is the American standard for fastening the rails to the sleepers, 
and these should be used four to each rail fastening, or eight spikes to each sleeper. 
Passing trains produce a movement which gradually loosens the spikes, but this 
causes no real danger to trafflio provided the spikes are re-driven in at regular 
intervals by the section gang. A test made some years ago by prominent railroad 
engineers determined that the nail spike was more efficient than the screw spike. 
But spikes should be driven in straight, since a spike driven with a slant under 
the rail does not have the holding power of a straight-driven spike. 

Frogs should not be put in for branches or sidings when laying track, as this 
necessitates the cutting of rails later when the turnouts are laid. By using one 
pattern of standard frog all that is necessary afterwards is to open a joint, throw 
the rail out, and then place the frog. Thus a standard length of lead rail will 
always fit, and it will be interchangeable with any switch on the line. If the 
joint does not fit the engineer’s frog point, open the back joint instead of the 
front one, and then compound the curve to fit the engineer’s centres ahead. On 

sidings it can be moved ahead or back a few feet to suit the joint opened. 

♦ * » 
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Particular attention should be given to the power used on plantation railways. 
Steam locomotives are still the most common source of such power, although 
motor driven locomotives are coming to the fore and manufacturers are giving 
considerable attention to this type of locomotive. The hauling capacity of a 
locomotive depends primarily upon the weight carried on the driving wheels; 
hence the ideal locomotive in this respect woidd of course be one having its entire 
weight, including that of fuel and water, earned on the driving wheels. But for 
plantation service it is not safe to assume that there is a standard type of locomo¬ 
tive. One of a certain type may give perfect service on one plantation, while on 
another where the woiking conditions are different it would be an absolute failure. 
On the large American railtoads thete are certain types used for shunting 
purposes, others for freight, and still others for passenger purposes; but for 
plantation purposes where the service is all shunting and freight, with varying 
working conditions, there can be no leal standard. Therefore in figuring on a 
locomotive do not go by what the other fellow has, but let your conditions of 
service be known to the locomotive manufacturer who will give you a specification 
that should meet your requireineut**. 

Cane cars as used on plantations are for the most part an entirely different 
proposition from locomotives, and it is possible and advisable to standardize them. 
All the inanufucturei s of narrow gauge railway equipment endeavour to standardize 
their material, and none of them stock anything special. The majoiity of the 
accessories in the make up of a cane car are standard with all manufacturers; and 
where such is not exactly the case, they at least are interchangeable. When these 
standard parts are used the plantation does not have delay in getting parts, as 
these may be purchased from any one of the manufacture! s represented. 

The use of “side stake” and “side door” cars is about equally divided in 
Hawaii. The latter in the opinion of many are better adapted for loading than the 
“ stake ” cars, as ruimeis may be rested on the top of the door and the loaders drop 
their bundle of cane into the car from this runner. The side door also acts as a 
chute into the carriei when the car is being unloaded. The advantage of this 
type of car is its compactness, as it has no stake pockets or stakes to become 
loose or get stolen. The stake type of car has its adherents, but they all admit 
the disadvantage of having the stakes lost or stolen. Such loss runs quite high 
each year, fur it is surprising how quicaly mcely-cut stakes can disappear from 
a car. A minor disadvantage with the side door type is the difficulty in releasing 
the side doors with the pressure of a load of cane upon them. Several types of 
door latches to give easy release have been tried out from time to time in Hawaii, 
but none of them has been a success. 

Neither of the two foregoing types of cars, as at present designed, is particu¬ 
larly well adapted for use with loading machines. The bundles of cane as 
they are dropped into the cars spring the end walls out and in time these break off. 
But as loading machines are here to stay, the writer can promise some interesting 
developments in car design and unloading devices in the near future. 

The most economical type of car for hauling cane would be the large 30-ton 
double-truck (bogie) cars as used in Cuba. Six 5-ton cars will carry no more cane 
than one 30-ton car, but these six cars not only have 60 [P 200] per cent, more 
axles and journal boxes, but their maintenanoe is a serious item in operation costs. 
But the larger car could not be operated on portable track, and as most of the 
Hawaiian cane is transported this way, the larger oar is out of question for 
general use in Hawaii. 
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The all-steel type of coustruotion in small cane oars has never been popular 
in Hawaii, because these cannot stand being wrecked down steep grades, and once 
bent and twisted cannot be straightened out and salvaged. To-day, however, 
steel cars are being designed so that they will withstand very severe operation 
usage; and this type will some day come into its own as the maintenance will be 
so much less in comparison with wooden construction. 

In regard to oar couplers, the spring type offers the best field for improve¬ 
ments, as it is generally conceded that this type is the best, in that it is the 
easiest on oars on account of absorbing all buffing and pulling strains. The 
majority of these types now have the links and pins fastened in the head, 
preventing these two parts from getting in with the cane and going through the 
^mill rolls. 

^ Wheels, next to couplers, show a wide vanety of designs. In Hawaii the 
spoke type of wheel has always been the most popular, due no doubt to the ease 
of braking oars by throwing a stake between the spokes. Cast steel makes the 
best material for plantation wheels, though one or two plantations are using and 
getting good results from solid cast-iron wheels having well chilled treads. Most 
of the damage being done to-day to wheels is from fiat spots on their treads, 
caused by the locking of brakes so that the wheels slide along the rails. Some 
brakesmen have the idea that the brakes are not holding unless the wheels are 
sliding, which idea is not only erroneous but disastrous. With flat spots, in the 
case of wet rails, there is the possibility of cars running away. 

Brake shoes have always been made of cast-iron, but cast-steel shoes have 
been tried on some plantations, and though they are haid on wheels it is claimed 
that they hold better than do iron ones on veiy severe grades, and that fewer 
wrecks have occurred in consequence. 


Notes on the Cuban Sugar Crop. 

By our Havana Correspondent 

The sugar crop of Cuba for the 1924-1925 season is now drawing to a close 
with an output very much greater than was anticipated, and creating a new 
record for the country. 

The crop season was very favourable for harvesting, and very few 
interruptions took place due to rains. During the eaily part of the crop there 
were strikes at a few factories, but as these stiikes were not geneial, and affected 
a few factories only, while being of shoi-t duration, they had really no influence 
on the output. Therefore, the veiy favourable haivesting season, allowing as it 
did continuous work in field and factory, and the enormous crops of cane grown 
everywhere, were the factors that went to make the greatest crop on record. 

At the time of writing there are ten factories still grinding, and some of 
them may continue operating for another month. Last year at this time there 
were only two factories grinding. 

According to latest figures, which can be considered quite reliable, there was 
produced by the 20th of July, the enormous amount of 5,050,000 tons of sugar* 
which is about 1,000,000 tons more than last year’s figures at same date. With 
the ten factories still operating, those figures will be increased by quite a 
substantial amount. They show that the increase of production this crop over 
last year’s production is much greater than any increase from one year to another 
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since 1913, when, in that year, the increase was 28*3 per cent, over the previous 
year’s figures. 

The following table gives the production of sugar in tons of 2240 lbs. since 
1918, and also the increases and decreases from year to year, and the percentage 


of increase or decrease : 

Production in 

Increase or 
decrease over 

Increase or 
decrease, 

Year 

round numbers. 

previous year. 

per cent 

1918 

3,446,000 

— 

— 

1919 

3,967,000 

4- 622,000 

+ 16*1 

1920 

3,729,000 

— 238,000 

— 6*3 

1921 

.. . 3,636.000 

+ 206,000 

... 4- 6.6 

1922 

.. . 3,996,000 

4- 61,000 

. . +1*6 

1923 

.. . 3,602,000 

— 394,000 

— 9-8 

1924 

4,063,000 

4-451,000 

+ 12-6 

1926 

6,160,000 

4 1,097,000 

+ 27*0 


This enormous increase of over 1,000,000 tons, coming immediately after a 
record crop, is a clear demonstration of what Cuba can do under favourable 
conditions. 

The outlook for the coming crop is very favourable so far. Good rains have 
fallen all over the country; young canes, both plants and ratoons, are growing 
vigorously and have a very healthy appearance; much new planting has been 
done, and everything points to another large production. 

Increase in/actor/ea.—There is under construction a new factory on the south 
coast, and it will be ready to operate next crop. It is in a good locality, and large 
areas of cane are being planted to supply it. 

Two other factories in the same province are having their capacities doubled, 
and a third, near Havana, is also being doubled. These are the principal 
increases being carried out for next crop, but many other factories are installing 
improvements and additions, so that larger outputs can be made. The sugar 
industry is, therefore, unmistakably putting itself in a position to still further 
increase the output, and will do so if the growing weather continues favourable. 

The following is the distribution of the 1925 sugar crop, 


Tons. 

Shipped to date. 3,213,000 

Local consumption . 65,000 

Total shipped and consumption. 3,278,000 

To ship. 1,872,000 


6,160,000 

No doubt a very large quantity of the above 1,872,000 tons is already sold 
for future shipment, but, in any case, there are about 1,000,000 tons to dispose of 
between now and the next crop. 

The shipping of sugar dropped considerably towards the end of June and 
July, but even then, under normal conditions, the sugars remaining on hand 
should be all disposed of by the time the new crop commences. 

July 26th, 1926._ 

The British Engineering Standards Association^ has issued a specification (No. 189 of 
1926) dealing with filter frames and plates, prepared as a result of proposals received by 
the Joint Committee of British Chemical Manufacturer and the British Chemical Plant 
Manufacturers* Association. This work represents an important piece of simplification, 
which should lead to economies affecting for good the general condition of the chemical 
engineering industry. 

1 Copies of this Speoifioatiou can be obtained from th6 B. B. S A., Publications Dept., 
as, Victoria Street, London, S W.l; Price, is. 2d post free. 
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Publications Received. 


Official and Tentative Methods of Analysis of the Association of Official 
Agiicultiiral Chemists. Oompiled by the Oommittee on Editing 
Methods of Analysis, E. E. Belittle, Chairman. Second Edition. 
(Association of Official Agricultural Chemists, Washington, B.C., 
U.S.A.). 1925. 

We are pleased to notice the second edition of the **Book of Methods” of 
the A. 0. A. C., a very valuable compilation, and a model of its kind. It is the 
outcome of a most rigorous and painstaking scrutiny of procedure, and almost 
all the methods described are the result of a considerable amount of research 
by a body of chemists working in a number of separate sections, each under a 
“ Eeferee.” In order to be adopted as ** tentative,” a method must be recom¬ 
mended to the Association by its Keferee, and such recommendation is made only 
^fter the method has uudeigoue a thorough collaboration and critical study. 
»ut m order to become “official” a method must be again accepted, probably 
after further examination. Not only the actual procedure itself is thus 
investigated, but its description is the work of much revision in order that 
nothing may be left to chance in the direction of lucidity. Such thoroughness 
has resulted in a work unique in the literature of analytical chemistry. As we 
remarked when reviewing the first edition, ^ while being models of conciseness the 
descriptions of procedure omit no details necessary for the proper carrying out of 
the determinations, and the individual processes are as nearly “fool proof” as it 
is possible to make them. As to the range of the book, this hardly can be 
considered to be confined to agricultural work, going somewhat beyond this but 
“ Sugars and Sugar Products,*^** Fertilizers,” “ Soils,” “Plants,” and “ Distilled 
Liquors ” are the sections that should be found of especial value by chemists in 
our industry. Great credit is due to all concerned in the evolutiott of such a 
collection of analytical methods. 

Distillation Principles. 0. Elliott. The Chemical Engineering Library. 
(Ernest Benn, Ltd., London). 1925. Price: 6s., nett. 

Distillation and rectification are considered from the theoretical standpoint, 
in particular the phase rule, the most salient principles being presented in 
concise form. Eosanoff’s work is discussed in some detail. 

Acid-Besisting Metals. Sidney J. Tungay. The Chemical Engineering 
Library. (Ernest Benn, Ltd., London). 1925. Price; 6s., nett. 

This is a guide to the chemical engineer in the selection of suitable metals 
for the construction of plant intended to resist the coriosive action of liquids and 
gases. It is a useful summary of the subject. 

Superheat Engineering Data. Anon. Sixth edition, revised. (The Super¬ 
heat Company, 17, East 42nd Street, New York). 1925. 

In this handbook is condensed for ready refeience the data most frequently 
desired by steam-power plant engineers and operators. While dealing more 
particularly with the generation, use, and advantages of superheated stesm, it 
contains a lar^e amount of readily accessible information on steam and steam 
economy, and is a compilation of value to all engineers. 

Proceedings of the Chemical Engineering Group of the Society of 
Chemical Industry. Yols. 5 and 6a (1923-1924). (Society of 
Chemical Industry, Central House, London, E.C.2). 1925. Price; 
lOs. 6d. 

In Yol. 5 (1923) the papers printed in these Proceedings include one on 
“ Heat Transmission,” by Mr. B. Hsastxe, which dealt with the general con- 
ditiouB of heat transfer for chemical plant, and the calculations arising in practice. 

^ I.HJ., 1938, 310 
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In Vol. 6 (1924) the most important papers from our point of view were “ Centri¬ 
fugal Dryers and Separators,*’ by Mr. E. A. Alliott, dealing with constructional 
details of dryers, principles of self-balancing uiachines, influence of sundry 
factors, capacities, labour and output, principle of centrifugal separation, practical 
separators, sundry data, etc.; and “ Activated Carbon ” by Mr. V. F. Gloag, 
treating of the Bayer process of making decolorizing and gas-adsorbing prepar¬ 
ations. 


Micro-Organisms and Fermentation. Alfied Jorgensen. Fifth Edition. 

(Charles Griffin & Co., Ltd., London). 1926. Price: SOs. nett. 

The last English edition of this well-known work appeared in 1911, and was 
a translation of the fifth German edition. A considerable revision has therefore 
been necessitated to bung the work up to date after such a comparatively con¬ 
siderable period. In the main the arrangement of the book is the same, the 
division being into. microscopic and physiological examination, biological exam- 
inacion of bacteria, moulds and yeasts and the pure culture of yeast on the large 
scale. But information relating to the yeasts has been considerably extended, 
which is what one would expect as the result of the laige amount of data which 
has accumulated during recent years. To those engaged in the tropical alcohol 
industry, the main interest in this book will be the excellent final chapter on the 
application of pure yeast in the distillery, on which subject the author is an 
acknowledged authority. 


Zuckerohemie. Dr. Ilans Pringsheim. (Akademische Verlagsgeaellschaft 
T. B. H., Leipzig). 1925. Price : 18 gold-marks, bound. 

It 18 perhaps strange to state that no treatise devoted to the chemistry of the 
sugars has appeared in book-form in the German language during the past ten 
years, and that what information is to be found in the larger treatises on organic 
chemistry is geueially so incomplete that a compiehensive exposition of the 
principles upon which the subject is based must foi some time have been 
demanded. This want will now be met by Dr. Pringsheim’s “ Zuckerchemie,” 
which is indeed an excellent compilation. In geneial it covers much the same 
ground as our Dr. Armstrong’s “ The simple Carbohydrates and tbe Glucosides,” 
dealing with it under the headings of: general characteristics and constitution; 
oxidation; reduction ; condensation ; configuration; anhydro sugars ; synthesis 
and degredation of the monosaccharides; biochemical decompositions of the 
glucosides and their synthesis; disaccharides; and the occuiTence, preparation 
and special properties of the most important sugars. One of the most useful 
features of the work, especially to the student, is the large number of footnote 
references to those oi iginal papers which have built up our knowledge of the 
chemistry of the sugars. 

Keport for 1923-24 of Bothamsted Experimental Station. (Lawes Agri¬ 
cultural Tiust, Harpenden, England). 1926. Price: 2s. 6d. 

Sir John Bussell summarizes as in previous years the considerable amount 
of work done by the members of the staff at Harpenden, dealing with fertilizer 
investigations (on grain); green manuring; soil tilth and cultivation; micro¬ 
organisms of the soil; insecticides; plant pathology. Nothing is recorded this 
year on the production of so-called artificial farmyard manure. 


Kurzer Historischer thberbliok uber den Zuckerrohrbau, Zuckerherztellung 
und Zuokerohemie in Indien. Syed Ameer JIasan Meerza. (Yerlag 
Lindner & Sdhne, Leipzig-A., Germany). 1926. 
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Brevities^ 


Production of cane sugar bv the electro-osmose process is to be carried out on 
the experimental scale at the Experiment Station» Goyeroment Central Laboratory, 
Shinka, Tainan Province, Japan. ^ 


Sooi6t6 des Etablissements Barbet announce that they are now producing with their 
new reotitying apparatus, Type E, an alcohol of very good quality at 96-96*6®, starting 
from musts at 6®, with the consumption of not more than 882 lbs. of steam for 22 Imperial 
gallons. _ 

The Oentrale Suiker Maatschappij of Amstersdam recently floated a public issue of 
live million Dutch florins which was over-subscribed, and only a portion of the appli¬ 
cations could be allotted. It is understood that this money will be used largely to finance 
new beet sugar schemes in England with which Dutch interests are connected. 


The lactone of the raw sugar, galactose, is being used in America as an ingredient of 
a dental paste (** Lactonique*'), having been discovered to disintegrate calcification with¬ 
out in the slightest degree afifectmg tooth structure.^ It is not only a effective solvent for 
calcified pulp, but also for tartar and hard debris in long-neglected tooth cavities, whilst 
dentist are said to pronounce it the best aid they have yet found in treating pyorrhea. 


Dr W. H. Dalrymplb, for many yenra Professor of Veterinary Science at Louisiana 
State University, passed away on July 17th. He was a specialist in livestock sanitation, 
and his work on this branch had gained him international recognition. He was bom in 
1866 in Stranraer, Wigtownshire, Scotland, and was a very highly esteemed citizen of 
Baton Rouge. _ 

Buksbn, it would appear, did not after all devise the burner with which his name is 
so well associated. A letter written by the great chemist while Professor at Heidelberg 
University (and dated May 12th, 1865) to Pktbii Dbsaoa, his laboratory mechanician, 
admitted^ clearly that the latter had made **a gas burner for heating, which is based upon 
a principle that I suggested, and which has been constructed in an ingenious form of his 
own design ** And it is certain that the burner referred to here is that universally known 
as the Bunsen burner. 


There are about 300,000 acres of nipa palm in North Borneo, occurring in nearly solid 
stands of 6000 acres or more. It is estimated that during a year 900,000,000 gallons of 
sap capable of producing nearly 60,000,000 gallons of alcohol, could be obtained. For a 
plant capable of producing 2000 gallons per day of 12 hours the capital required is esti¬ 
mated at about £26,000, and the profits on the spirit delivered in Singapore or Hong Kong 
would be equivalent to a dividend of 10 per cent on the capital. An 8000 gallon plant 
run for 24 hours per day would require a capital of about £122,000, and this, it is estimated, 
would yield profits equivalent to 30 per cent, on the cnpital. 


**Iri the Industrial plant, the operating engineer often feels that the factory manage¬ 
ment regards the power plant as a necessary evil, something to be put up with for want of 
a better method of working the wheels in the production department, but something on 

which no money is to be spent, except in a case of dire necessity.The reason 

for his apparent lack of interest will be clear when we consider that the executive thinks 

in terms of business and finance, not engineering.The proper stand for the 

engineer to take is that the question is one of business policy, that, by investing a definite 
amount of money in equipment carefully selected to deoiease the fuel consumption and 
pay for itself within a definite time, a material reduction can be made in the cost ot 

supplying power.In presenting his case in this way, the engineer will be 

prepared to prove his point, like any good salesman. For example, if he needs a new 

feed-water heater.he can show how in a definite time, considering past averages, 

the saving will pay for the heater, and how after that time the power cost will be reduced 
by just tliat much, allowing, of course, for the replacing of the heater at the end of 
its life.^^^ _ 

1 Production and Export^ June 1936. 

* Made by the Special Chemicals Company, Highland Park, Illinois. 

* The letter referred to here was purchased about two years ago by Cornell University 
from the grandson of JOiSASA. See an article by L. M. Dennis, Induttrial and Enginetring 
Chemidry, 1925, 17, No. 6, 661. 

* W. S, S., in PotBCr Plant Engineering^ 88^ No. 24. 
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Brevities. 


The U.S. Commissioner of Patents repoits a speeding up of the work of his office. 
The average time that a new application must wait to receive official action has been 
reduced from 5 months to 3, and that in the case of an amended application from 3 to 
4 months to 2 to 3 mouths. 

Among new companies recently roistered are the following :— St Kitts (Lonoon) 
Sugar Pactort» Ltd., of IS, Laurence Pountney Lane, London, K.G. 4. Manufacturers 
and dealers in sugar, nominal capital, £130,000in £1 shares. Caubon Products, Ltd., 
of 3, All Souls Place, Begent Street, W. 1. Manufacturers of, or dealers in, carbon 
products; nominal capital, £10,000 in £1 shares. 

In a new process for the production of liquefied sulphur dioxide from the dilute gases 
made by burning sulphide ores, the Hhenania Yerein Chemischer Fabriken A.-G-., oi 
Mannheim, Germany, pass the gases over active carbon. The sulphur dioxide is after¬ 
wards liberated in concentrated condition by subjecting the treated carbon to the action 
of such easily condensible vapours us those of trichlorethylene, chloroform, or alcohol. 


Laboratory apparatus firms are offering ‘‘an accurately adjusted, extremely sensitive 
solution” (presumably a ‘‘universal indicator solution ”) for testing the reaction of soils, 
etc. They claim that by means of it a farmer may know: (1) When a soil needs lime; 
(2) when a soil contains sufficient lime; (3) after liming, if sufficient lime was applied , 
(4) the location of spots in fields that may used more lime than other places, and ( 5 ) if 
fertilizers are making the soil acid or alkaline. 

The Association of Special Libraries and Information Bureaux has been formed in 
London,-^ its object being stated to be ‘ to facilitate the use and co-ordination of all sources 
of information tor scientific, technical, commercial and public purposes.” This is to be 
accomplished (it is explain^) by indexing sources of statistical and other data; by 
co-ordinating abstracting services, by improving the availability and distribution of litera¬ 
ture . by registering panels of translators, and by increasing the provision of nhotographic 
and other copying apparatus. It is proposed to compile a comprehensive directory of 
8p#‘cml libraries for the British Isles at once. 


In an article on the origin of the Dutch Standard for sugars, W. M. F. Mansvblt 
recalls^ that the first laiige of samples, 20 in number, was used at an auction at Rotterdam 
in 1839. Its use for establishing a value for samples according to their colour was 
immediately recognized in Holland and Java, and the Standard came into service in other 
countries as well. Even .it the present time, when the polarization is known everywhere 
to be a more certain criterion than colour, it is in use in New Zealand, Canada, Japan, 
and India (in this latter country for imported Javas). But it is steadily losing favour. 

At the new Barking (London) electricity generating station the remarkable figure of 
88 per cent, steam generation calculated on the nett heating value of the coal (Northum¬ 
berland slack of 11,000 B. T. IT.) with mechanical stoker firing is being obtained, and 
92*6 on test trials. Largely owing lo the work of the chemist in accurate flue gas 
analysis, pyrometrv, and modern methods of water purification, the performance of large 
water-tube boilers has been revolutionized within recent years. In the five Babcock & 
Wilcox and five Yarrow boilers at Barking, the normal evaporation is 68,000 lbs. of water 
per hour actual at 260®F. with an overload of 60 per cent., the working pressure being 
375 lbs. per sq in. with a superheat temperature of 726*F.® 

Hawaii is planning a survey to determine what new industries might he developed in 
the islands. Up to the present this territory’s industrial efforts have been largely 
concentrated on the production of sugar and pineapples. Sugar alone makes up normally 
from 60 to 70 per cent, of the total exports, while with pineapples the two account for 
from 90 to 96 per cent of the shipments from the islands. The welfare of the community 
depends thereiore almost entirely on these two crops, and it is easy to foresee that either 
a crop failure or a slump in the world’s price of sugar or pineapples would affect the entke 
community to an abnormal extent. The establishment of any other suitable industries 
and a diversification of agriculture w(nild do something to increase the stability of the 
islands’ prosperity.^ 

' At 38, Bloomsbury Square, W C. 1. ^ De IndUcht M€rcuur, 48, No. 18, May 1st, 1926. 

> Chemistry and Industry^ 193.% 41, No. 33,890. *• Commerce Reports^ June, 1925 
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Dbtbmhimatiun of Sulpuukous Aozu in 8ulfhuh Ovbn Gaskd, using Bbich’s Afpa- 
BATUB. Commumeation to thio Journal hy the makero of th$ apparal%u. 

In sulphitation factories it is very desirable to control, if not regularly, then at fairly 
frequent intervalB, the amount of 80| in the sulphur oven fumes, so as to maintain the 
content at as high and as regular a figure as possible, about 14 per cent, by yolume being 
the figure regarded as an optimum in practice. A rapid and reasonably accurate method 
for doing this is that devised by Heigh ^ and Lunge,^ in fact this 
process has been almost universally adopted in the examination of 
kiln gases in sulphuric acid manufacture Eeioh’s apparatus (see 
figure] consists of a double-necked absorption bottle having a 
glass stop-cock in its left-hand tube, which is connected with a 
tube let into the sulphur oven fume pipe, whilst its right hand one 
joins the aspirator, which discharges into the cylinder on opening 
the cock shown. The bottle is half-filled with water, and 10 c c. 
of N/1 iodine solution are added to it; whilst the aspirator is also 
filled i^ith water. Before making a determination, the air in the 
tubes leading to the fume pipe is displaced by the gas to be 
examined (the apparatus being tight, if, after a short time, the 
cock between the bottle and the fume pipe being closed, the water 
ceases entirely to flow from the aspirator). Proceeding to the 
determination, bolh stop-cocks are opened, and an amount of water 
necessary to draw over sufficient gas just to discolour the iodine 
solution is allowed to run into the cylinder. At this moment the 
cocks are closed, and the volume of the water which has collected in the cylinder is read. 
Then if 10 c c. of N/1 iodine was the amount added to the bottle, and ^ was the c.c. of water 
collected, the result may be calculated from the formula: 100 X 11*14 / W 11 14 = per 
cent, of bOg by volume in the sulphur-oven fumes. 

Oomfakison hbtwben a Vacuum and a Prbsbure Evaporator, F, Staudinger, 
Suerene B$lgo^ 19S4, 44, 149; 1924, 44, 241; Vetema-ZtiUchrtft^ 1925, 
S67~S82, 

An ordinary vacuum quadruple with pre-evaporator is compared with a triple effect 
working “under pressure,*’^ the draw-off being in both cases 106 litres at 16*6° Brix, 
equivalent to 113 kg. of raw juice, and to 130 kg. of clarifled juice at 14*3^ Brix, this 
giving after concentration 30*5 kg. of thick-juice at 60° Brix. Two methods of operating 
are postulated. In the flrst live steam is used for heating in diffusion when the total 
steam consumption for evaporation, diffusion, and power (including losses) is found to be 
54 95 kg. per 100 of roots sliced; whereas in the pressure system apparatus 48*20 kg. is 
the amount calculated to be necessary, leaving a difference of 6*76 kg , which actually 
should be increased to 7*30, since the heat in the condensed water, which is 6*70 higher 
than ordinarily, is equal to 0*64, tbi^i making a difference of 7*30 corresponding to 9 1 kg. 
of coal per ton of roots. Using effect vapour for heating in diffusion, the steam con¬ 
sumption in the vacuum system is calculated to be 53*6, and in pressure operation 47*06, 
a difference of 6*64 kg., that is a coal economy of 8*3 kg. per 100 of roots. It would 
seem, therefore, that the saving in fuel possible with the pressure system is considerable, 
being due to several causes, such as the better utilization of the steam and the absence of 
heat losses in the condenser (this with the attendant vacuum pumps and water pumps 
being done away with entirely). Admission of steam to the effects is regulated; and 
altogether the working of the pressure evaporator is easier to supervise. Practice hae 
shown that the colour of the thick-juice is not more than in vacuum work. Moreover, 
the new system perxnite the conversion of an old vacuum plant into a triple pressure 
station by the rearrangement of the vessels to give the desired heating surface which, 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
Editor, I a.J. ^LSJ., 1914. aw. 

>Hempull’8 “Qas Analyeis,’* Chapter 6, on the Gases used In the Manufacture of 
Sulphu^c Acid 4 LSJ., 19a4, 433; 1925. 53. * 
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according to Dr. Ulhioh, may be only 86-40 aq. metres per ton of roots sliced per hour. 
A number of beet houses in Czecho-Slovakia, Austria, Hungary, and Germany (in all 
11 last campaign) have gone over to the new system. In the second part of this article 
the heating surfaces, temperatures, steam consumption, and other data in respect of a 
pressure evaporator plant are given. 

Ebmoval of Limb fmom Sugar Factory and Hbfinbrt Phoduots by Bonbchar am> 
Veobtable Oabbons. P. Honig* Chmtaeh Weekblad, 19S5, 22, No. 1122, 
166-167. 

Different writers, such as Mrasbk,^ Hornb,^ and Horton and Sbngson,^ have stated 
that vegetable carbons have the disadvantage as compared with bonechar of removing 
little lime from sugar syrups, juice and syrups. And the latter two investigators^ have 
come to the conclusion that increasing the time of heating also increases the amount of ash 
adsorbed. In tests undertaken by the present author to examine the point, he found on 
treating a limed refinery liquor with 1 per cent, of “ Nont” at 80 °C. that the lime 
content (CaO) was 0 039, 0*024 and 0*016 per cent, after one, two and six hours heating 
respectively. Temperature also was a factor, as on heating for one hour at 7 0®C. the OaO 
content was 0*042, and at 90*0. for the same time, 0*021 per cent. But his interpretation 
of these results is that the removal of lime is a secondary phenomenon resulting from 
sucrose decomposition, and in order to demonstrate this hypothesis the same limed liquor 
was heated alone, when after six hours the CaO diminished from 0 042 to 0*018 per cent, 
the liquor at the end of the time stated being quite dim; whilst in another experiment it 
was shown that r^hen heating six hours, the CaO content was 0*010 if the “Nont” was 
added at the end of the test (previous to filtration) and 0*003 if it was in contact with the 
liquor during the whole of the time. Carbon is believed to act as a catalyst in aiding the 
decomposition of the sugar, and some carbons are stated to have a more marked effect 
in this respect than others. His final conclusions are: (1) that in the application of chars 
to sugar liquors, the lime adsorption is controlled by the duration of the contact, the 
temperature, and the nature of the adsorbent, and (2) that the principal difference 
between bonechar and vegetable caibon in respect of lime removal is in the mode of 
working, so that with decolorizing carbons one can effect the same removal of lime as 
with bonechar, provided the heating be prolonged for a sufficiently long time to induce 
the necessary sucrose decomposition. 

Dbtbrmination of Ueducino Sugars Iodombtrically. Leo Pick. Z$\Uohr%fi fur dit 
Zuekerxnduitru der Ctaehoalovakxa, 1925, 49, 251-255, 269-26S. 

Of the several modifications of the iodometrio method of determining reducing sugars, 
that of ScH\FFRR and Hartmann® appears to the author to be the most advantageous, 
and ho now describes the following procedure which he prefers to follow :—26 c.c of blue 
Fehling*s solution, containing 17*32 grms. of cupric sulphate per litre, i.e., about a 
quarter of the usual concentration; and 25 c.c of white liquor, containing 86*6 grms of 
pure Rochelle salts and 33 05 grms. of sodium hydroxide per litre (Muller’s liquor also 
diluted four times), are mixed in an Erlenmeyer flask with 60 c.c. of the solution of the 
sample (containing 10, 6, 2*6, or 1*0 grm. sucrose) and a little talc to promote the regular 
boiling of the alkaline solution, and obviate the error due to “super-heating.” After 
boiling for 2 mins., 50 c c. of boiled and cooled water are carefully added, the contents of 
the flask further cooled under the tap, and 20-25 c.c. of a cold saturated solution of 
oxalic acid run in, after which the iodometric titration is carried out. This is done with 
a N/63*67 solution (I c.c. of which is just equivalent to 1 mgrm. of Cu), which is added 
until a distinct brown coloration results, then a slight excess of N/60 sodium thiosulphate 
(containing 6 grms of Na 9 S, 03 , 5 U,0 in 1 litre) and a few drops of starch solution, after 
which the iodine is again run in, the addition being continued until the dark-blue colora¬ 
tion persists. Then from the total c.c. of iodine added are subtracted the c.c. of thio 
used (calculated to the iodine solution), the remainder representing the mgrms. of Cu 

» Zeiisch. Zuckerind Cechoalov., 46, 2881. • I S J., 1922, 208, * I S .7 1924,162 * ibtd 

® Journal of Biological ChcmUtry, 1921, tt, 849, 366. 
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directly, and a series of tables are given for the oaloulation of the percentage of reducing 
sugars in the presence of varying amounts of sucrose, viz , 10, 6, 2*5, and 1 gnn. This 
procedure was compared with well-known gravimetric and volumetric processes, when it 
was notioed that, as the result of the cuprous oxide oarrjdng down organic matters from 
solution daring its precipitation, the permanganate procedure gives much higher results 
than the iodometric. On the other hand, when applying the latter it is necessary to use 
a correction for the effect of iodine on the product examined. In all methods, gravimetric 
and volumetric, in which the cuprous oxide is filtered off, an error (probably a small one) 
arises from the fact that some of the cuprous oxide separates in the colloidal state (due 
probably to the presence of ** protective** non-sugars), passing through the filter-paper 
in consequence, and leading to a low result. 

Polarisation Kescltb with Bbbt Molabsrs, using Basic Lbad Acbtatb and 
Alkalinb Lbad Nitratb tor CLAiiificATioN. Rudolf Ofner, ZexUehrxft fur 
d\$ Zuck$r\ndH»iri9 d$r Gzeehotlovakta^ 1925^ 49^ 225-226, 

Standard methods for the analysis of sugar factory products prescribe (in Czecho¬ 
slovakia) both basic lead acetate and Herles* alkaline lead nitrate for the clarification of 
molasses previous to polarization; but, according to the author*s results here reproduced, 
different results are obtained by these methods, the former being from 0*1 to 0*8” Y. 
higher. Not infrequently these differences reach 0*6” V., which, in fact, is outside the 
limit of error permissible in this analysis (according to Ozecho-Slovakian regulations). 
Sometimes chemists take as the direct polarization the figure obtained after Herles* clarifi¬ 
cation, whilst the polarization after basic lead acetate clarification is the value used for 
the determination of sucrose by the Clerget (double polarization) method. It is therefore, 
of interest, the author remarks, to arrive at a uniform method for clariBcation before 
polarization in the analysis of beet molasses.^ 

Specific Botation of Invert Sugar and the Olbrgbt Double Polarization 
Divisor.^ F. JV, Zerban, Journal of th$ Amorxean Chmteal Soexety, 1925, 
47, 1104-1111. 

VoSBURGH has shown^ that, contrary to the opinion held generally, the specific 
rotation of invert sugar at a given concentration is not the sum of the specific rotations 
of dextrose and levulose at their partial concentrations, but one-half of the sum of the 
specific rotations of the two sugars at the total sugar concentration Browne has already 
pointed out the significance of Yosburgh*s oondusions for practical sugar analysis, 
Yosburgh did not formulate from his results an equation for the specific rotation of invert 
sugar, nor did he make any comparisons with the values obtained by former investigators 
Since the specific rotation of invert sugar is not only an important physical constant, but 
also forms the basis of the Olerget double polarization divisor, it was decided to make 
use of Yosburgh’s data for the purpose just mentioned. A critical study of the literature 
shows that Barkhard*s, Borntrager*B. and HammerBcbmidt*B figures cannot be used for 
establishing an equation for the specific rotation of pure invert sugar. It is also found 
that Gubbe’s values are low, and Ost’s high, as compared with the best available infor¬ 
mation. Landolt*8 equation is the result of converting Gubbe*8 formula for q into one 
for p. And, from Yo8burgh*B data for levulose, Tollens* for glucose, and from Yosburgh's 
rule concerning the rotation of sugar mixtures, the following equation is developed: 
[a] p of invert sugar = —(19*416 -|- 0*07066e — 0*000^4tf*). Yosburgh's experimental 
figures agree well with this formula. The temperature-correction formula is found to be 
= [a]5 +■ (0*283 -f- 0*0014<?) (t — 20). The first formula gives —5*654® circular 
for the rotation of the inverted half-normal weight of sucrose in 100 o.c. at 20*. By 
converting this into the negative constituent of the Olerget divisor for pure invert sugar 
by means of the general factor 0*34667, a value of 32*06 is obtained. Landolt’s conversion 

1 For other results along this line see 1.8,!., 1034, 378,499 
* Contribution from the New York Sugar Trade Laboratory 
> J. Amer. Chem. Soe,, 1931, 18, 319. « 
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factor for invert sugar, 0*3432, results in the extremely high value 32-37. In a redeter¬ 
mination of this conversion factor for invert sugar 0 34615 was found, from which 32-00 
is obtained. It appears, therefore, that the accepted value of 32-00 is slightly too low. 

“LuminaSpectaclkb fok Golouu Compakisons in Artificial Light. Communication 
. to tht$ Journal from the suppliers of the apparattn. 

Every refiner and white sugar manufacturer knows that crystals observed by artificial 
light may appear quite different when examined next day, so that a yellowish tinge, for 
example, may then become detectable. But this difficulty may be obviated by the use of 
Lumina'* spectacles, through which at night colours appear as by daylight, this being 
the result of the passage of the light through specially prepared lenses. Dr. Hrhmann 
Wkisz, of Vienna, their inventor, recommends them for general use in laboratories where 
many kinds of work are difficult to perform in artificial light, and their application is a 
wide one. In the sugar laboratory, they are particularly valuable for comparing white 
crystals, for oporating colorimeters, for examining the result of blueing sugars, and not 
least for colorimetric determinations. But their great use in the factory and refinery is for 
obtaining reliable indications by means of test papers, such as,litmus, pU papers, etc., and 
for this purpose alone they should be in good demand throughout our industry. 

MoNOcnuoMATzc Device for Polariscopk Illlmination, etc ^ H . B , Gordon . 
Journal of the American Chemical Society^ 19S5^ 4 7, 104S-104C. 

A Bunsen burner is used But its air inlet is completely covered by means of an 
enclosed circular trough of porcelain, in which a wire of platinum (or nichrome, etc.) lies 
covered with the sodium or other salt, the end of the wire passing through the outer wall. 
This wire is heated electrically, the lesult being that the salt covering it is vaporized, and 
the vapour thus being drawn into the burner, and thoroughly mixed with the gas. This 
device is continuous, giving a flame of an intensity which may be increased or decreased 
with the current passing along the vapourizing wire 

Ash Determination Electkolyticalli of Juicis, biitups, Mabbkcuiif.s, Molasses, 
ETC F. Tbdt. Verems^Zeiteehrift, 1925, Jfi9^4^^' 

Lanop,’ and later Trknklbr,® have shown that the percentage of soluble salts present 
in sugar products can be found very accunitely by determining the electrical couuiictivity 
of solutions of samples of known concentration; but, owing to the somewhat involved 
type of apparatus used by them, the method has not become standard practice. In 
addition to a vessel for measuring the conductivity, they used a Kohlrausch bridge, an 
induction coil with a source of current, and lastly a telephone, the value found being 
then calculated by the Wheatstone bridge ratio into the conductivity before the ash 
content could be read from a table. But, recognizing the possibilities of the method, the 
author has collaborated with a firm of instrument makers to simplify the apparatus, 
employing a special measuring bridge with telephone, this bridge being provided with a 
scale giving the percentage of ash directly. This is possible by the use of Lange’s care¬ 
fully compiled tables,^ if tho capacity of the electrode vessels has been established by 
means of a solution of known conductivity. Adjustment, as the result of the convenient 
arrangement of the resistance, is so sharp that untrained persons can at once make a 
determination of the ash without trouble several times more exactly than is possible by 
the gravimetric method. Calibration of the apparatus is carried out by means of a solution 
of potassium chloride, as directly by Kohlrausch and Holborn,® the resistance capacity 
being calculated from the formula: C zzz k w, where C is the capacity, k the specific 
conductivity, and to the resistance. The accuracy of the method with 0*6 per cent, of 
ash is about 0-2 per cent, of the ash (or about 0 001 per cent, of the sample); and with 
1 per cent., about 0 3 (or 0 003 per cent.); but with a greatei amount of ash the error 

I Other devices for tho same purpose are described in 1923, 649, 1934, 64, ill, 222 

» l.SJ, 1910, 423. * I.SJ., 1911, 60' 4 Ibid, 

4 ** Das LeitvermOgen der Elektrolyte " Pages 76 and 77. 
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iDcreases, so that suitable dilution of the product (whatever it may be) is necessitated to 
bring it within the optimum range It enables one to make an ash deteimination in about 
one-tenth of the time demanded by the gravimetric method (solutions being measured, 
instead of being weighed), whilst lastly, the item of expenditure for gas is obviated—an 
important cost when spread over a period of time. 


Industrial Afflioations op Invbktasb H. S Paine and C* F. Walton, and 
M S Badollet Indmtrxal and Engtnsmng Chmistry^ 19^5 ^ 17, No d, 4$6^460 
The use of invertase as a cataljst for sucrose inversion has been successfully industrialized 
in the cose of a numbei of commercial products in which sucrose is the principal sacchanne 
constituent Suitable procedures for invertase inversion of sucrose in golden syrup, cane 
and sorghum syrups, maple syrup and maple cream, and fondant types of confectionery 
ha^ e been devised—A Bkzbi< Account op the Refining op Sugar C. Af Key worth 
Cheintstry and Industiy, IQSot No £9^ 72S-725 In this short outline the application 
of decolorizing carbons in refining is described, it being stated that they may be used to 
advantage with raw sugars of good quality which filter readily, and have a fairly light 
colour, the chief disadvantages being high original cost, incomplete removal of colouring 
matters, and difiiculty in filtering when the sugars contain much gummy and waxy 
matters It is concluded that a carbon is required which should be sufficiently cheap to 
be thrown away after once being used,” while being a good decolorizer and filter-ud.— 
Sfbcification for Analytical Rbaornts W, D, Collins, and others Industual 
and Engtneoitng Chmutry^ 1925, 17, No 7, 756-760 These are the recommendations of 
the Committee on Guaranteed Reagents, of the American Chemical Society, in respect of 
strength and limit of impurities for the principal laboratory chemicals — Benbdici 
Method op determining Reducing Sugars Armand J Quick Ib%d, 1925, 17, 
No 7, 729-7SO In applying the Benedict method for the determination of “glucose,” the 
reducing value was found to vary wrth the concentration of the sodium carbonate, 
this factor becoming the more marked, the more dilute the sugar solution employed — 
Synthetic Sweetening Agents W Herzogs Zetisch, angew Chem , 1925, 64 I -648 
This IS a review of progress realized during 1923 and 1924 in the direction of 
endeavouring to synthetize a substitute for sugar — Determination of Pentosans 
F. W Klingstedt Zntoeh anal €h$m , 1925, 66, 129-160 If distillation in the 
presence of 12 per cent. HCl be conducted at as low a temperature as possible, practically 
all the furfuraldehyde from the pentosans can be collected with >ery little of the 
derivatnes from the hexoses and substances yielding heBOses by hydrolysis (which like¬ 
wise give condensation products with the phloroglucmol reagents) — Blue Asbestos as 
Boiler and Pipe Covering Anon, Chomttify and Induoiry, 1925, 44, No S2, 796 
Blue asbestos, compared with white varieties, has longer, stronger, and lighter fibres, 
more resistant to high temperatures It is a 20 per cent better non-conductor of heat, 
and is claimed to save 94 per cent of the loss of heat from a steam pipe at 300 lbs pressure, 
and appears to last indefinitely It also makes a highly efficient packing — Soiubiliiy 
of Sucrose P. Mondain-Monval CompUt rendus, 1925,181, S7’40 Per 100 grms 
of water, the solubility values are 180 6 at 9^ 0 , 196 0 grms at 15 8** C , 210 6 
at 25 6** C., and 218 grms at 30 5^ C —Lubrication of Industrial Pumps Anon, 
Luhriealton,^ 1925,11 No 5, 49-60* RiTective lubncation is discussed in relation to steam 
or power consumption, maintenance costs, and productive time lost on repairs in respect 
of reciprocating, centrifugal and rotary pumps — Formation of Gums by Bacteria 
A, Fembach, M. Schoen and S* Hagiward, Ann, Bras». But, 1924, 23, $21 In 
1912 the first two named showed a levulosan-forming bacterium to be unable to produce 
gum except from nascent levulose produced by the bacterium itself in the hydrolysis of 
sucrose. They now discover that Loneonootoe dextranxew acts similarly in respect of dex¬ 
trose, producing the gum from sucrose, but not from sucrose after inversion, neither from 
dextrose nor levulose 
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LiaxJiD Levil Rboulating Apparatus for Evaporators, fto. Naamtooze 
Veunootschap de Nederlandsch-Indische Industrie, of The Hague, Holland. 
255^206. June 6th, 1925 ; convention date, June 6th, 1924. 



In regulating the supply or discharge of 
liquid in evaporators, etc., a constant flow of 
a quantity below that required for normal 
working is arranged and an additional flow 
of varying quantity is regulated automat¬ 
ically by the level of liquid in the apparatus. 
As applied for regulating the supply to an 
evaporating unitj? from a preceding one I, 
the juice is drawn into the unit 2 through a 
conduit J. The main portion passes through 
a valve 4* Fig* ^ * whilst the remainder 
passes through a by-pass tube 5 having stop 
valves 6, 7 and a regulating valve 8 operated 
through links 16, 17, 18 from a float in a 
chamber 9 which communicates by pipes 16, 
11 with the liquid and steam spaces of the 
evaporator. Valve 8 is formed by apertured 
plates 24i Fig. moved over stationary 
plates 23 having corresponding apertures. 
A small clearance is left between the plates 
to allow continuous leakage of liquid and 
prevent deposition of crystals. liiquid also 
flows continuous!} through the float chamber 
9 from a pipe 21 to prevent crystallization 
in the chamber. 


Apparatus por dblxvbrino Sugar, and Castbrs for Sugar, bto. 

{A) E. 0 Farley, of Brisbane, Australia. 2S4y126, December 16th, 1924, 
{B) C. Rettmeyer, of Hamburg, Germany. 234^403. January 2nd, 1926. 

(A) Comprises a particular construction of the type (presumably for small scale use, 
e.g., in restaurants) having a container provided with an opening in the bottom below 
which is slidably carried a cup or measure provided with a hinged floor An extension is 
furnished to close the opening in the container. The measure is drawn forward against 
the influence of a spring under tension, a tail part closing the opening in the container. 
As the measure is pulled beyond the front edge of the opening, the hinged floor drops, 
discharging the contents. The measure is returned by the spring. 

(J?) A caster for sugar, etc. (and other granular products caking under hygroscopic 
conditions) comprises a hollow perforated body filled with a hygroscopic mass, e g , calcium 
chloride, the apertures in which do not register with holes in a top when the outlet holes 
register for discharge of contents, but which do register when the cap is rotated to close 
the discharge aperture. The hygroscopic agent thus keeps the air dry, but does not come 
into direct contact with the sugar, etc. 

^ Copies of speoilioatlons of patents with their drawings can be obtained on application 
to tlie following:->l7nifed Kingdom: Patent Office,Sales Branch, as, Southampton Buildings, 
Chancery Lane, London, W.C.3 (price, Is. each). United BUUa' Commissioner of Patents, 
Washington, D.C. (price 10 cents each). .Prones: LTmptimerie Nationals. §7. rueVieillsdu 
Temple, Paris. 
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Obntbifvgai Filtration of STROPt bto. J. J* Ragg, of Lautoka, Fiji. SSS^SS?* 
April 27thy 1926; convention date, April 30tb, 1924. 

Syiups or solutions obtained in the manufacture of sugar are subjected to centrifugal 
action in a perforated basket covered with a filter-cloth having a layer of non-adhesive 
ftiable material. The outer tank t has an upper curved rim 3 extending inwards over a 
similar rim 16 on the basket S and carrying spraying jets 4* Spraying jets 6 are also 
fitted on the wall of the tank. At the lower end of the tank is a deep gutter 6 with dis¬ 
charge cocks 7, 9, The movable top W of the tank has a glass window iS and a lamp 34» 

The feed pipe 11 passes through the top and can be 
adjusted by rack-and pinion gear 36 according to the 
depth of deposit in the basket. The wall 3 of the basket 
is of perforated metal with strengthening bands or loops, 
and has on its inner side a close-fitting layer of metallic 
gauae of fine mesh; over this is a layer of filter-cloth 14 
held in place by spring rings 16 A second cloth 37 is 
supported over the first cloth 14 by loops at one end and 
has a layer of fine coral sand; or the space between the 
cloths may contain paper, sand, calcium phosphate, felt, 
or the like to prevent the solid impurities from coming 
into contact with the filter-cloth 14, The basket bottom 
has discharge openings which can be closed by trap-doors 
18 operated by rods sliding in grooves in the driving shaft 
30 when the nut 31 is loosened. The liquid to be clarified 
and filtered is introduced through the pipe 11^ the flow 
being regulated by the cock 35 and the basket is rotated; the filteied liquid is drawn off 
through the cook 7. To cleanse th^ buket, the cook 7 is closed, steam and hot water are 
sprayed from the jets on to the deposit; and the solution from this is withdrawn through 
the cock 8* The rotation is stopped, the trap-doors 18 opened for the discharge of the 
mud thiough the chamber 13, the cover filter-cloth 37 is removed, the basket is rotated 
slowly, and the main cloth I4 is sprayed from each side, the liquid being drawn off 
through the cock 9, Then the machine is ready for use again. 

Trbatmbnt of Kibsblouhr foe inorbabing its Fxltbuino Capacity. F. W, Golby 
(Celite Company, of Los Angeles, Cal., U.S.A.). 334^735; addition to 
339,031. December 28th, 1928. 

The process described in the parent specification,^ by which diatomaceous earth is 
prepared for use as a filtering agent in the purification of sugar solutions, oils and 
waste and other liquids, and as an ingredient in soap, paints, and dental preparations, by 
calcining in admixture with the salt of an alkali or alkaline earth, is modifi^ in that the 
finely divided earth is calcined without addition of other material. 

Filtbrxbg And BtbkiLisino Liauins (using Aotitb Carbon). H. £. Potts 
(Naamlooze Vennootschaap Algemeene Norit MattschappiJ, of f, den 
Texstraat, Amsterdam, Holland). 334,149. December 20th, 1923. 

Liquids, especially water, are filtered and sterilized by passage through a layer of 
active carbon which has been treated with an inoouous acid. Previously treated carbon 
may be placed in the filter while still containing a substantial amount of acid or the 
carbon may be treated with acid after being placed in the filter. Hydrochloric acid, 
preferably in gaseous form, may be used. Or the carbon may be subjected to the action 
of chlorine which is converted into hydrochloric acid by the catalytic properties of the 
carbon. (Specifications 165,610, 166,229, and 202,654 are referred to). Reference has 
been directed by the Ootnptroller to Specification 198,373 (as open to inspection under Scot, 
91 of tbe Act). 
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UNITED STATES. 

OsifTBiFUOAL Maohinu. Attiidei C. Snyers, of New Orleane, La., U.S.A. I S£S,S9S, 
January 6th, 192a. 

In operating the invention described, the centiifugal is set in motion, masseouite 
is admitted through spout £1, and is delivered thereby into the bowl SO, wherein it is 
whirled to the periphery, being forced down the pipes SS snd made to issue from the 
lower ends of these pipes and against the basket wall behind the lowermost blades 19, thus 
constantly refilling the empty space just created by the lifting action of said blades. As 
soon as there is suffioienib masseciiite, and the blades 19, of the discharge become embedded 

in it, this massecuite locks the 
discharger to the basket and causes 
it to revolve with the latter. But 
now the air resistance encountei ed 
by the wings S8 retards the 
rotation of the discharger which 
begins to revolve relatively to the 
basket, causing the blades 19 to go 
through the mass. At the same 
time, owing to their inclination, 
each of these blades lifts succes¬ 
sively all the parts of the annular 
zone or strip of mass which it 
engages, which is possible from the 
fact that each blade, beginning 
with the uppermost;, by lifting the 
mass creates under it an empty 
space ready to receive the mass 
lifted by the next lower blade. 
Thus the whole coat of mass lining 
wall S is gradually propelled up¬ 
wards, at the same time becoming 
purged sugar, as it is gradually 
deprived of the molasses, the 
molasbes of course being forced 
by the centrifugal power through 
the perforated wall S and collected in the casing 5, where it escapes through outlets 7 and 9. 

When the sugar reaches the level of flange 4^ the topmost zone is lifted by the top¬ 
most blade 19 above said flange and is ejected against the flange IS which directs such 
purged sugar crystals into the channel formed between walls 6 and 10. The steep bottom 
11 of this channel affects a quick movement of the sugar to the escape outlet IS. When 
it is necessary to wash the sugar, the work is regulated so that the massecuite is practically 
deprived of its molasses when it reaches the level of the gutter S. Water is admitted 
through pipe S4 to the bowl SS in a continuous stream. The water is at once forced by 
the centrifugal through pipes S5 down to their perforated extensions S6 and through the 
perforations, to be forcibly projected against the sugar. The resulting washings traverse 
wall S, are collected in casing 5 above gutter 8, drip down into said gutter and flow off 
through outlet 9, being thus automatically collected separately from the pure molasses. 
In this case all of the molasses is collected in the easing 6 below the gutter 8 and evacu¬ 
ated through the outlet 7. 

The steadily entering flow of massecuite from spout SI continuously rtfills the empty 
space created at the bottom of wall S by the lower blades of the discharger, and it is thus 
seen that all operations of discharging the centrifugal, purging the massecuite, eventually 
washing the sugar and discharging the Utter from the basket, can proceed in a continuous 
and automatic manner. The proper work required from the centrifugal is obtained by 
regulating the admission through spout Sip and the speed of the discharger relatively to 
the basket, this latter being done by adjusting the resistance encountered by the wings S8 
in a manner desoribad above. 
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Filtbb and Proobbs or Filtration. R. A» Demme (assignor to Darco Corporation^ 
of Wilmington, Delaware, U.S.A.) Pebmary 3rd, 1026. 

It is explained that in filter>pre8seB the least pressure is at the point where pressure 
does useful work, namely, the filtering surface, whereas the greatest pressure is in the 
pump. In most oases where the quantity of liquor to be filtered is large, and particularly 
^ith thick or viscous liquids, the pressure required is quite high and it also must be 
maintained over relatively long periods of time. In operating a filter-press under pump 
pressure, only a relatively small fraction of the total initial pressure generated by the 
external pump is useful in forcing the liquor through the cloth. In this invention these 
difficulties are obviated by generating the filtering pressure at the filtering surface itself, 
the course of pressure being an integral part of the filter itself. 

In the drawing, element Z is a two-part cylindrical casing mounted on standards f 
\and closed at the ends by disc elements J and 4* Interiorly, the periphery of the drum 
is provided with suitable grooves 6 leading to discharge outlets d. Besting on this 
grooved and corrugated surface is a filter-cloth or the like. As shown (see Fig. 3), the 
filter-cloth 7 is protected on each side by a metal filtering screen B of wire-cloth or per¬ 
forated metal. At the ends the cloth is held between the ends of the cylinder and the end 
discs. It is convenient to make the casing in two parts, A and B, fianged together (see 



Fig. 2) at d and 10, The filter-cloth and screen similarly may be made in two sections 
with the ends held between fianges 9 and IQ ; or it may be one piece of material with a 
fold on one side and the lapped ends at the other. As will be observed, by removing 
bolts 11 the whole structure can be readily disassembled; the top being lifted off and the 
filter screens taken out. Within the cylinder is a rotatable shaft 19 which may be hollow 
and serve as a feeding means for liquor to be treated, being provided with orifices IS for 
that purpose It is journaled at one end in stationary tubular feeding means Z^, the 
other end being provided with driving means 16, The shaft carries a plurality of closely 
associated vanes 10, Instead of feeding liquor into the device through the tubular shaft, 
feed may be had through the valved inlet 17 passing through one of the end closures. 
Outfiow may be through valved outlet ZA, which leads to a coarse open-meshed filter-cloth 
of coarse straining fabric 19 arranged, for instance, as a bag filter in casing 90, Strained 
or separated liquor from this casing may be returned through 91 to the inlet of the device. 
In treating hot liquors the whole device may be steam jSldketed or otherwise heated. 
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PreiamiDg the etracture shown is to be used with a liquor carrying solids which are to be 
remoredy the liquor to be treated passes in through H (or 17)^ The vanes 16 being in 
rapid rotation^ centrifugal pressure is produced next the inner periphery of the cylinder; 
that iSy next the filter-member proper. The pressure is the most intense at this point. 
Liquid passes through and emerges at Usually the feed is managed so that more liquid 
pusses into the cylinder in a time interval than is discharged at 5. The residue passes out 
through 18 and is strained at 19 to bring the proportion of liquids and solids nearer that 
of the original liquid. Naturally the liquid passing out at 18 carries a greater proportion 
of solids Uian that entering at 24* With the connexions as shown, the liquid strained 
into SO will be drawn back by the suction of the device through SI for repassage together 
with fresh liquor going through 2^. All the solids in the liquid treated in the end 
accumulate at 29, except the small amount on the inner face of the filter member. The 
filter-member therefore may be used for an indefinitely long period. 

IicFEoviNO THB FiLTBuiNo QUALITIES OF Kiksslouhr. Robert Calverti Karl L. 
Derrif and Gordon A. Alles, of Lompoc, Gal., U.S.A. lt60S,647. July^ 
22nd, 1924. 

It has been found by the inventors that by mixing diatomaceous earth with a small 
proportion of any of several different chemicals, particularly sodium chloride and heating 
the mixture to a suitable temperature, a substantially new product is formed, such product 
being in general substantially white in colour and of lower apparent density than the 
earth from which it was prepared ; also that when the material so prepared is used as a 
filter-aid in the clarification of sugar solutions, it has a much greater filtering capacity 
than the original material The process may be carried out as follows: 100 lbs. diatom- 
aceous earth is mixed with 5 lbs. of sodium chloride (common salt) and the mixture ground 
so as to reduce both the diatomaceous earth and the salt to a state of powder to give an 
intimate mixture. The mixture is charged into a muffle furnace and heated to about 
ISOO^F., at which temperature it is maintained for one hour. The product is removed 
from the furnace, and reground to powder, if necessary, although in some cases 
such regrindiog is not required. Kieselguhr thus treated may be tested for efficiency as a 
filter-aid in the following manner: 60 lbs raw cane sugar is dissolved in 40 lbs. water at 
80°G., and to the solution is added 0 8 lbs. of the calcined product produced as above des¬ 
cribed. On pumping through a filter-press with a surface area of 0*37 sq. ft., there is 
obtained in 12 minutes a filtrate weighing 35 lbs. as compared with only 6*1 lbs when 
diatomaceous earth without this treatment is used. The product is considerably lighter 
in weight than the ordinary diatomaceous earth which has not been subjected to the treat¬ 
ment, the material produced by the process as described occupying more than 50 per cent, 
greater volume than the same weight of ordinary diatomaceous earth. The weight of the 
diatomaceous earth treated as described is about 10 lbs. per cub. ft (wet density) as com¬ 
pared with a weight of about 17 lbs. per cub. ft. in the case of ordinary untreated 
powdered diatomaceous earth. This increase in bulkiness is permanent. 

pRODUOTlOK AND UEVlVIFICAriON OF AcTlVB (UbCOLORIZINo) CaRBON. (.d) 

Erwin Schmidt (Assignor to the Gesellschaft fur chemische Produkfion 
m, b. H. of Mannheim-Waldhof, Germany). lf5S7,0SS» February 17th, 1926. 
{BJ Rudolf Adler t of Oarlsbad, Ozecho-Slovakia. 1^580^630, March 24th, 
1925. 

(A) It has been found that an extremely highly activated carbon, which is also very 
suitable for gas absorption is obtained, if in place of passive refractory supports, such as 
pumice, kieselguhr, or silicic acid, absorbent, combustible cellulose-containing supports 
are used, such as wood, cork waste, straw or some other cellulose-containing substance; and 
by using sulphite cellulose waste liquor as the primary mat^ial for producing the highly 
active carbon. The method may for instance be carried out by soaking wood, say in the 
form of small shavings, with sulphite waste liquor, and carlxmuiing it by heating to a 
temperature. Suitable additions of salts and th# like may be used in a ^own manner. 
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la this way a granular carbon having an oxtromely high power of abeorption ip obtained 
(which is also suitable for the absorption of gas). Szperiments have shown that the 
activity of such carbons is as a rale even higher than that of carbons obtained from 
untreated or preliminarily treated sulphite waste liquor alone (without support) by 
carbonisation. By carbonising the support as well» the activity of the product is not 
reduced (as might be expected), but is considerably increased. 

(B) Claim is made for the process of producing a highly active decoloiizing cat boa 
from waste sulphite liquor, which consists in adding lime, thereby precipitating the 
precipitable organic constitiients of these liquors (especially the lignin substances), 
separating the precipitate by filtration, then mixing it with alkali compounds, so as to 
impart to it an alkaline reaction, carbonising the resulting solution, leaving the 
deeoloriidng carbon with water and finally drying it 


EusT-EiicorxNQ Lzouii) Composition, its Pebpakation prom Stbffbn Wabtb Watbu. 
Glen. L. Williams (assignor to Randall Williams Co., of Detroit, Mich., 
U.S.A.). l,5Uy494- November 4th, 1924. 

A preferred method of preparing the liquid is to dissolve nickel, copper, sine, or 
manganese phosphates in water. Any one of these separately or any combination of the 
four salts mentioned may be used. To the solution, aqua regia is added, and then before 
the acid has acted upon the salt solution, evaporated Steffins waste-water is added This 
beet sugar factory residue is alkaline in reaction and contains an amount of colloidal with 
other organic matter When the solution is formed in this manner, it forms a liquid which 
when heated substantially to boiling point will act upon rusted iron or sheet steel placed 
within the solution to remove the rust. Not only this, but it forms a uniform dark coating 
which is a very satisfactory rust-resisting substance. 


Firmbntatiok op Molassbs for tub PRODOcrioN OF Butyl Alcohol and Acbtomb. 

Guy C. Robinson (assignor to the Atlas Powder'Company, ot Wilmington, 

Delaware, U.S.A.). 1^610,526, October 7th, 1924. 

The inventor has diacovered that all the sugars present in molasses, such as black-, 
strap, namely, sucrose, dextrose, levulose, and raffinose, are fermented readily by organisms 
of the granulobaoter type which are suitable for the butyl alcohol fermentation. Ii'urther- 
more that molasses is deficient in available nitrogen and also that it contains various toxic 
constituents, such as polyphenols, etc., and mineral salts which retard the fermentation 
when performed in the ordinary manner. He has devised a method whereby succes&ful 
and complete fermentations can be carried out with molasses alone or with mixturts of 
molasses and com or other cereal mashes in various proportions. He found that the 
mineral ash isolated from such molasses possessed a toxic influence on the normal growth 
and development of bacteria of different types. This inhibition was very marked in the 
fermentation of corn mash with bacteria of the granulobaoter type, and it was discovered 
that this inhibition was due to the prevention of normal cell division. From this he con¬ 
cluded that if this interference with cell multiplication could be prevented, molasses would 
ferment normally as do cereal mashes and pure sugar solutions. Being aware that the 
first stage of the normal butyl fermentation is the stage of rapid cell division, he con¬ 
ceived the idea of adding the molasses to a normally fermenting corn or other cereal mash 
after this first stage of rapid cell division has reached its height. Under these conditions 
he found that the molasses fermented throughout normally and completely. He has also 
discovered that a molasses mash can be fermented satisfactorily by adding a large volume 
of seed culture previously prepared iu com meal mash; furthermore that molasses yields a 
more rapid fermentation accompanied by better yields of neutral volatile products, if it 
is first purified by treatment with an activated decolorizing carbon, so as to remove toxic 
principals, such as polyphenols, etc. 
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United States. 

fWtlUU i ertf.) 


(Tons of 3.340 lbs.) 

1036. 

Tons. 

1934. 

Tons 

Total Boooipts, January 1st to August 2dth. 

2,426,863 

• 2,321,604 

Delireries „ ,, . 

2,349,371 

. 2,285,034 

Meltings by Refiners „ „ . 

. 2,272,680 

. 2,212,710 

Exports of Refined „ ,, 

172,000 

137,000 

Importers’ Stocks, August 26th. 

76,482 

37,364 

Total Stocks, August 26th .. .. . 

165,280 

. 114,927 


1934. 

1938. 

Total Consumption for twelve months . 

4,854,479 

. 4,780,684 


Cuba. 


Btativsnt of ExpouTfl AND Stocks of Sugar, 1022-1923, 


1923-1924. AND 

1924-1025. 




1933-33 

1933-34 

1934-35 

(Tons of 3,340 lbs.) 

Tons. 

Tons 

Tons. 

Exports . ... 

2,746,613 , 

.. 2,909,728 

.. 3,440,894 

Stocks . 

. 619,996 

.. 570,802 

.. 970,026 


3,266,609 

3,480,530 

4,410,919 

liocal Consumption .. .. .'. .. 

77,500 

72,600 

87,000 

Receipts at Ports to July list 

, 3,344,109 

3,563,030 

4,497,919 

ffevenii, July 19B6 


J. Qijma.- 

L. Mmkr 


European Beet Crop. 

(Latest Estimate of Sowlns:8, after Licht.) 


Germany . 


1925-26 

Hectaios. 

366,764 

1934-35 

Hectares. 

351,682 

Caecho-Slovakia 

. 

304,000 

302,681 

France . 

.. .. .. 

206,640 

214,000 

Holland . 

• .. . • 

66,217 

73,930 

Belgium . 


72,000 

80,601 

Sweden . 

. 

40,312 

41,130 

Denmark . 

. • . • • 

.. 88,000 

37,400 

Poland . 

• . .. 

176,709 

168,167 

Hungary . 

.. .. •. 

66,436 

74,414 

Austria . 


20,626 

18,610 

Hiiroania 


61,600 

53,712 

Jugo-Slavia . 

• . • • « 

36,000 

66,000 

Italy . 


60,000 . .. 

136,300 

Russia . 

. t • e e 

440.000 

343,182 

Othei countries 

s ■ e • • 

• .. 130,000 _ 

132,200 

Hectares 

• e e • • 

.... 2,084,203 

2,082,999 

Acres 

e • • • • i 

. .. 5,150,066 

6,147,091 
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Uaited Kingdom Monthly Sugar Report, 


Our last report was dated the 11 th August, 1925. 

The general easy tendency which prevailed last month continued for the whole period 
under review and prices for all descriptions show a fall of 6d. to 9d. per owt. 

The London Terminal Market has been dull and easier, and prices seem to have 
reached a point when operations are restricted. Speculators do not care to liquidate until 
they are forced and no one seems inclined to start fresh ^*bear'* operations at tbis level. 
The liquidation of August proceeded quite smoothly and this month finally went out at 
15 b. lO^d. The tenders in August amounted to nearly 10,000 tons in spite of the enor¬ 
mous liquidation ot this month which took place. September fluctuated in sympathy 
#ith August and fell latterly from lOs. to 158. 3d. Business in new crop was rather 
rfstricted and showed little enterprise. October and December fell from 15s. 9d. to 
158. 3d. March was traded in from 16s. to I5s. 6}d. to 158.8}d. May from lOs. 3d. to 
158. 8^d. to 15 b. 9jd. and August from 158. lljd. to lOs. 0}d. 

Trading in actual sugars was not quite so brisk as in the early part of August, 
Russia bought 26,000/30,000 tons of American granulated as there was little Continental 
sugar available. The trade continued to buy only actually what they required, and this 
demand was chiefly satisfled by the English refiners. Spot Dutch Qranulated sold from 
298. 9d. to 298. 6d., whilst American owing to its poor quality generally sold at 6d to 96. 
under this price. American c.i.f. sold from 168. 9d. to 16s. 4id., White Javas sold on the 
spot from 288.9d. to 288. 6d., whilst c.i.f. was sold from 158. 9d. to 158. 4}d. There were 
sellers of Polish Crystals for November/December at 158. l^d. and Belgian Crystals were 
offered for the same delivery at 16 b. 3d. Czeoho Granulated sold down to Ids. 9d. for 
November/December and Granulated for 1926 could be secured round about 16s. 3d. 

The British refiners advanced their prices by 3d. per owt. on August 18th and they 
were reduced again by a similar figure on the 3rd September. The latest'prices are 
No. I Cubes 348.9d., London Granulated SOs. 4|d. 

Business in Raws has been fair, Cuban 96 per cent, fell from 12 b. 3d. to Us 10}d. 
c.i.f. and about 50,000 tons were sold at this latter price. San Domingoes sold at 12 b , 
Mauritius at 17 b., Natal 96 per cent, sold at 15 b. 71d. 

In New York a good business has been done in Raws up to 2| cents but latterly this 
price has eased off a bit. 

The Futures market has continued to drop and to-day is generally 20 points lower 
than last month. 

The Cuban crop progresses satisfactorily and receipts to date are 950,000 tons more 
than last year. Stocks at the ports to-day are 772,943 tons against 382,362 tons this time 
last year. 

Reports from the Continent are on the whole favourable for the growing crop. Hot, 
dry, and warm weather with ampl^ sunshine is needed for the harvest. The latest figures 
are as follows:-— 

AVflBAOB Weight of Roots without Leaves. 


Germany .. . • 3rd September, 1925, 400 grms. 

France. 2nd „ 420 „ 

Oceoho-Slovakia 24th August, 1925, 402 „ 


I92f, 402 grms. 
M 432 „ 

„ 368 „ 


Sugar 


Germany . 1925, 16 1. 1924, 16*1. 

France. „ 13*51. „ 16*35. 

Czeoho-Slovakia .. . „ 14*32, „ 16*39. 


21, Minobg Lane, 

London, B.O. 8. 

September 9th, 1925. 


A&thub B. Hodob, 

Sugar Merchants and Broken. 
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Notes and Comments. 


The 1925-36 Beet Campaign in England. 

Soon after this number appears the sugar beet campaign in this country 
should be in full swing. As compared with last year when thiee factc.'ies were at 
work, there should be seven operating this Autumn. Ely is to be foimally opened 
by the Minister of Agriculture and Fisheries on October 15th, while Wissington 
is expected to be completed a week or two later. Some 56,000 acres have been 
sown this season as compared with only 22,000 last year, and nearly 70,000 tons 
of sugar is expected as compared with 26,000 last year. The acreages and yields 
of the various factories are expected to be approximately as follows: Buiy St. 
Edmunds, 7000 acres and 6500 tons; Oantley, 16,300 acres and 17,000 tons; 
Oolwick, 7500 acres and 9400 tons; Earlestown, 250 acres and 250 tons; Ely, 
5900 acres and 6000 tons; Ipswich, 4000 acres and 3500 tons; Kelham, 5800 acres 
and 6300 tons; Kidderminster, 2500 acres and 3125 tons; Spalding, 4000 acres 
and 5000 tons; and Wissington, 4500 acres and 4600 tons. 

Projects for further factories continue to be announced. The Anglo-Scottish 
Beet Sugar Oorporation have decided to proceed immediately with the erection of 
a factory at Cupar, Fife, the response from neighbouring farmers having been 
satisfactory. This will presumably start in 1926. Messrs. Armstrong, Whitworth 
& Co.’s association with Messrs. Breitfeld, Danek & Co. has resulted in a decision 
to erect a factory in East Suffolk, capable of dealing at the outset with some 
10,000 tons of sugar. The area served will be midway between the existing 
Cantley and Ipswich factories. Finally, it may be added that the Sankey Sugar 
Company in Lancashire, who are adapting their refinery to deal with a beet crop, 
are associating themselves with the Auglo-Dutch group of factories so as to 
obtain the benefit of their experience. 


Training Technologists for Home Beet Factories. 

An educational scheme for the training of specialist technical officers for beet 
sugar factories in this country has recently been drawn up by a committee acting 
under the aegis of the British Sugar Beet Society. The number of such specialists 
required for each factory is considered to be eight or nine, including a Technical 
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Manager, one or two Assistant Technical Managers, two Shift Superintendents, 
a Chief Chemist, and three Assistant Chemists. To qualify for such posts it is 
proposed that candidates should have a course of training in general science and 
in sugar technology at a University, supplemented by practical experience in a 
beet sugar factory for several years. A Diploma in ]^t Sugar Technology will 
be granted to successful candidates. It is proposed that the training should be 
confined ordinarily to men who have recently secured the degree of Bachelor of 
Science, and it is hoped that the Universities concerned may allow beet sugar 
technology to form an optional subject in Applied Chemistry for that degree, in 
which event the training could be included in the Degree course instead of 
following it. 

Failing the training in the University course, the course of beet sugar 
technology would occupy about two years, comprising some three terms, which 
would consist of a first term from Autumn to Spring of study at any approved 
institution, a second term from the following October to January at the beet sugar 
factory, and a third term, of academical study from January to June or July. 
The student would attend the factory as an unpaid technical volunteer, working 
side by side with the men and spending at least a week at each station in the 
factory. 

Further particulars as to the courses of instruction can be obtained fiom Mr. 
Alfred Wood (Secretary to the Committee), at 6, Lancaster Place, Wellington 
Street, London, W.C. 2. 


The Need for Efficient Agriculture. 

In the October number of Tr(yptcai Agriculture Professor J. Sydney Dash 
has a thoughtful article on the need for much greater efiBciency in agriculture-— 
in the tropics in particular—not only in its scientific but also in its economic 
aspect. 

As regards the scientific side he quotes a writer as saying that the benefits 
scientific knowledge has conferred upon agriculture are not to be depreciated, but 
for the last two centuries they have been so enthusiastically stated that theieis 
now little doubt of the exaggerations of the protagonists.” This writer, however, 
believes that the farmer or agriculturist has not made the most complete use of 
the knowledge and learning investigators have placed at his disposal. Many 
competent observers are of the opinion that the amount of scientific investigation 
already carried out has not yielded results compatible with the effort made. In 
this connexion stress is usually laid on the operation of the law of diminishing 
returns, or rather disproportionate returns, that, irrespective of scientific advances 
in agriculture, will always operate at some point to render nugatory the 
application of additional expenditure of capital and labour towards increased 
output. This of course is no argument against the need for research; but 
research cannot be hurried, and in the meantime much can be done in other 
directions. Incidentally, Professor Dash mentions that methods of dissemination 
of agricultural knowledge are open to a great deal of criticism, it being claimed 
by some that there is already au appalling mass of information in undigested form 
which accounts for the wide divergence between present-day knowledge and 
practice. 

But it is with the present economic system and the question of agricultural 
costs that Professor Dajbh is most oonoerned, for it is in this direction that fresh 
ground must be broken if, in the tropics, one is to avoid the various economic ills 
that threaten. Only by adjusting one's agriculture^to the new outlook can one 
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hope to draw the maximum profits from scientific research. We must seek by 
every possible means to render inefifective the law of diminishing returns by 
efficiency at all stages, not only in methods but in management. In other words, 
declares the Professor, agriculture in the tropics must adopt the policies of the 
big enterprise, and work on a big co-operative scale. The small farm is 
economically a weak unit, while intellectually it tends to become hidebound and 
unprogressive—it is more difficult to carry enlightenment to it or get new 
developments of science put into its practice. Feasant agriculture is an obvious 
handicap ; it may be inevitable in some places, but without some form of 
organized control it tends to retrogress rather than progress; as an instance, those 
West Indian islands wheie the small cultivator predominates are the worst off 
econ omical 1 y. _ 

Hawaii contrasted with Cuba.. 

Professor Dash gives a few examples fiom the sugar world of how the econ¬ 
omic problem in agi'iculture is dealt with, and in so doing contrasts Hawaiian 
practice with Cuban. To quote him, in Hawaii expenditure is on a generous 
scale in every department, both in field and factory, the two proceeding along 
well-balanced lines. Besides, as is well-known, a considerable sum is spent 
directly on research, and the whole industry appears to be so effectually organized 
that it is in a position to apply the results at every stage in production, thereby 
obtaining a maximum profit from the outlay. Recent reports indicate great pros¬ 
perity in spite of the comparatively low levels touched by the raw product during 
the past year. Thus, the point at which the law of diminishing i eturns operates has 
been pushed steadily forward. There are indications of a similar prosperity in 
Java where efficiency in both field and factory has laid the foundations of perman¬ 
ency in the industry. 

** Turning to the West Indies we find a different picture. P. S. Earle 
writes: * Sugar-cane agriculture in the West Indies is 50 years behind the manu¬ 
facturing side of the industiy.’ We do not believe this can be disputed. The 
natural advantages possessed by Cuba, coupled with the preferential treatment in 
the markets of the United States, have made her the greatest sugar-producing 
country in the world, but although she heads the list in output, her agriculture is 
probably the most backward. Those engaged in the industry have set out if 
possible to defeat the law of diminishing returns by a process which seems 
destined, if adequate measures are not taken to apply drastic remedies, to have a 
far-reaching effect on the future outlook. With factories organized on a large 
and efficient scale in most cases, the object has been all along to secure a cheap 
supply of cane by the most inefficient agricultural methods—a policy which may 
prove more costly in the long run. There is scarcely any large scale field 
organization, but a system of agriculture usually referred to as *colono’ which 
has steadily gone from bad to worse. Current sugar journals tell us of con¬ 
stantly decreasing yields on the old lands to such a point, that, in numerous 
instances, cane production has ceased to be remunerative at present prices. We 
read in FucU About Sugar that unless a practical programme for checking de¬ 
clining cane yields is adopted on virgin land estates, any substantial asset provided 
by these lands will rapidly disappear. It is also stated in the Cuba Btvitw^ that 
many hitherto interested in sugar in the Republic, especially planters and mill 
owners of small capacity, are turning to Henequen and Sisal production. This 
industry appears to have received a maiked stimulus as a result of the unsettled 
conditions which have prevailed in Tuoatau during late years. Here again 
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experience has shown that large scale measures will be necessary to produce a 
crop profitably. Cuba’s hope, therefore, hes in the direction of larger and better 
$eld organization without delay, so that she may be ready to apply the results 
accruing from the researches inaugurated by the Tropical Besearch Foundation, 
recently established in the United States for the study of tropical agricultural 
problems. In other words, she must tear a leaf from !£[awaii’s book if the industry 
is to continue to flourish on sound lines. Intensive field methods need not imply 
increase in total output; on the other hand, much land now yielding little or 
nothing could be released for other purposes, e.g., fibre growing, etc.” 


Large Scale Management. 

As to the advantages of the new orientation that Professor Dash foresees, these 
are too obvious to necessitate enumeration, being the antithesis of the disad¬ 
vantages of the small unit. But it may be laid down that the management of the 
laiger unit can put into practice such aids to efficiency as a system of cost 
accounting as would be impossible on the small estate. From it could be studied 
expenditure at every stage in relation to losses and gains; while the better 
disposition of capital, machinery, labour (usually the highest item in cost of pro¬ 
duction), and other considerations tending towards reduction in costs, are possible 
only with the large unit. Moreover all matters relating to improvements could 
be studied and executed on broad and profitable lines. It would imply scientific 
management as opposed to amateur guesswork. 

This is recognized as a trite truth by the Trinidad College authorities, and 
to assist in its consummation they ^tend to add a large estate to the equipment 
of the College, where it is hoped future estate administrators can be given a 
substantial training on the lines above indicated. 

Recent Conditions In Cuba. 

According to a Consular article appearing in Commerce ReportSt business 
conditions in Cuba during the first half of the year felt the effects of low sugar 
prices and a feeling of depression was prevalent. The price of sugar dropped 
sharply in December, 1024, and it sold for less than 3 cents per lb. at the first of 
this year. As the season progressed and large supplies became more evident, the 
price continued its downward trend until the average quotation for the month of 
May was only slightly above 2*25 cents per lb. A slight improvement occurred 
in June but, in general, the low level which previously had not been reached since 
1922 was maintained. The margin of profit realized from these low prices is 
regarded as no more than ample in most oases to finance operations and very little 
surplus is expected to be available to liquidate old balances. 

At the beginning of the year, the general feeling of uncertainty caused by low 
sugar quotations caused importers to slow up in placing orders and canoellatioiis 
of orders previously placed were numerous. As the season went on, buying in 
practically all lines was confined to replacements and to immediate needs, and 
business in general was dull. OoUections gradually became more difficult and 
wholesalers and jobbers in Uavaua, who had been carrying the retail dealers, 
found difficulties in collecting the considerable amount owing to them. Continued 
slackening of buying affected import orders and any marked revival of buying 
cannot be looked for until the fall. 

^ Although the total outrun of the 1924-25 sugar crop has not been made, it is 
toly certain that the final figure will not be far fqojn 5,100,000 tons, according to 
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the estimates of the Ouban Department of Agriculture and Commerce. This crop is 
the largest that has ever been produced and exceeds the previous year’s by approxi¬ 
mately 1,000,000 tons. However, due to the low prices which have prevailed, tl^ 
monetary return on the crop probably will not be as large as that for the 
1923-24 crop. 

Up to the beginning of July, 4,285,970 tons of sugar had been received at 
the ports, and of that amount 3,078,647 tons had been exported. The increase in 
this year’s production can be visualized when these figures are compared with 
those for 1924. Up to the corresponding date of the latter year, 3,442,256 tons 
had been received at the ports, and of that amount 2,615,180 tons had been 
exported. The weather during the summer months has been favourable to the 
progress of the 1925-26 crop. 

The Trinidad College of Tropical Agriculture. 

The Eeport of the Governing Body of the Imperial College of Tropical 
Agriculture, Tiiuidad, has recently been issued for the year 1924. 

The year opened with eighteen Diploma students and six Post Giaduates on 
the register; and at the close the numbers were respectively 18 and 14. This 
increase is legarded as satisfactoiy, showing as it does the growing appreciation 
of the advantages to be derived from the College couises 

As regards the personnel, the principal change recorded was the retirement 
of Sir Francis Watts as First Principal; he was, however, appointed to the 
honoraiy position of Principal Emeritus of the College. His successor was Dr. 
Martin Leake, formerly Principal of the Agricultural College at Cawnpore. 
Other appointments weie: Mr. Cecil Y. Shephard, B.Sc , as Lecturer in 
Economics, to take the place of Pi of. W. B. Dunlop, who had resigned; and 
Prof. 0. F. Boyd, who was selected on the advice of Dr. C. E. Coates, of 
Baton Eouge, Louisiana, to take the post of Sugar Technologist. The College 
lo<)t by death two piominent suppoitets in the persons of Lord Milner and Mr. 
Claud T. Berthon, its lion, consulting engineer. 

In January, 1924, the first number of Tropical Agriculture^ the journal of 
the Imperial College, was published. This was issued monthly duiing 1924, and 
the rapid increase in its circulation leads the Governing Body to believe that it 
is much appreciated and that it fills a useful purpose. We for one have found 
it a welcome addition to our list of exchanges, and have been glad on frequent 
occasions to quote from its informatory articles. We tiust that as the successor 
of the now defunct Weet Indian Bulletin it will have a prosperous caieer as the 
organ of the Trinidad school of Agricnltuie. 

A Post to fill. 

While on the subject of Trinidad C’ollege and its personnel, we would refer 
here to an advertisement appearing on another page applying for the services of 
a sugar chemist with factory experience, capable of teaching sugar technology, 
for t)ie post of Professor at the Trinidad College, Applications are to be address^ 
to Mr. A. E. Aspinall, O.M.G., at J4, Trinity Square, London, E.0.8. We 
understand that this is to fill the post lately occupied by Professor 0. F. Boyd 
who has left the College. In view of the Imperial character of the College and its 
asset as a training ground for the British sugar industry, it is sincerely to be 
hoped that the Governoi^s will succeed in finding for the position a Biitisher with 
the i*equi8ite experience, and will not need to look further afield for their man. 


517 



Jiflg Stare Jlgo. 

Prom the **Suf«r Cano,” October, 1875. 

An article appeared in the issue of our predecessor by B. H. Burton^ entitled 
The Distillation of Bum/’ which consisted in the main of conjectures regarding 
the causes contributing to the quality of ” Old Jamaica/’ as the following extracts 
show 

**The quality of the molasses is an object worth consideration. Some persons 
object to fresh molasses, as being less ready to ferment; but it is well known that 
molasses taken from a tank where fermentation has been going on for weeks, 
or months, has decreased in density, and will therefore take a greater quantity to 
saturate a given number of gallons of wash to a certain degree of density .... 
Planters who wish to make good rum crops should be careful to collect all the 
sour canes from the cane fields; the suckers and plants, in fact, no portion of the 
cane unfit for sugar should be lost. If not required for the stock, the leaves only 
should be out from the plant, and all the rest passed through the mill. The juice 
from the tops, suckers and rat-eaten canes make the best of rum. It is this and 
the skimmings and very frequently cane juice which produce the, Old Jamaica.’ 
Molasses, dunder and water merely make spirit .... For myself I have not 
the slightest doubt the very best rum is made when no dunder is used in the 
ferment. In making rum for any special purpose, I never have used dunder; it, 
however, helps to make quantity, and very good rum is made where dunder is 
liberally used. The rum I have seen made is peculiarly good, and on that estate 
no water is ever used in the mixing eastern, unless it may be the sweet-water from 
the coppers on boiling-ofp day .... I remember an old gentleman in the 
Windward Islands who had always an acre or two of Creole cane, out of which he 
yearly made rum for himself and his particular friends. He considered the juice 
of the Creole cane produced a superior rum. These canes are short-jointed, small 
and soft, and the juice is peculiarly aromatic; by many it is supposed they are 
indigenous to the West Indies. The best flavoured rum I have ever tasted was 
made from cane juice skimmings, molasses and water. It was 40 years old— 
Tollow from age and, looking at it in the glass might have been mistaken for oil. 
But such rum as this could not be bought, neither would it pay to make it for 
tiale .... Old planters assert that the richest flavoured rum is made from 
wash set up sweet and attenuated slowly. They say the best Jamaica is made 
on estates that make proportionately but a small quantity of sugar. The reasons 
they assign are that on such estates the liquor loft and cisterns are in proportion 
to the crop, and nothing is hurried, whereas on estates that have increased their 
sugar crops without proportionately increasing their distilling plant they have to 
adopt a quicker method, so as not to be overcrowded with an excess of skimmings 
and molasses in their cisterns .... Wash attenuates best where the vat-room 
is kept at an even temperature and well ventilated and light, but not when a 
strong current of air passes over the vats, giving a quicker and better return when 
distilled, than wash that has been set up in a dark and badly ventilated room. 
An estate in St. Thomas-in-the-Bast had a badly ventilated liquor loft, and the 
return of rum was not good. accident this was destroyed by fire, and a tem¬ 
porary open shed was fixed up for the vats. The mode of mixing was the same, 
but the retnm of rum was now much better. One of the best returns of rum that 
has come under my notice is on an estate where the vat-room is thoroughly 

vehtilated . . . _ 
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The methods of oane cultivation in the three gi^at tropical colonies of the 
United States, Hawaii, Porto Bico and the Philippines, difPer widely in almost 
all respects. Those in the first have often been described, and what may l)e 
considered ^^best practice ’’ in the last, is dealt with elsewhere in this number of 
the Journal. The present article deals with Porto Bico, and consists mainly of a 
r§8um§ of a paper by F. S. Eable, which forms a sort of introductory chapter to 
a symposium of about a dozen papers by various authors on difierent aspects of 
the industry in that island: most of these are concerned with the plantation side. 
Although the points of view of the writers on Porto Bico and the Philippines 
differ considerably, a strong side-light is thrown upon the stage in evolution of 
the agricultural practice in these two places. In the latter, recent implemental 
advances are apparently hardly yet in the experimental stage, and the methods 
described depend chiefly on the most intelligent use of the local resources—native 
ploughs, water buffaloes, hand work. In the former, a definite attempt is made 
to utilize a great variety of up-to-date machinery, and eliminate as far as 
possible all working with the hoe; doubtless largely the result of the author’s 
experience gained since his whole energies have been devoted to the purely 
agricultural side of plantation work. And as his connexion with Porto Bico 
has now been finally severed, additional importance is lent to his considered 
opinion, as to the proper methods to be employed and the particular type 
of machine which he would recommend on the different soils, irrigated and 
unirrigated, which are met with in the island. 

The paper commences with a statement that, in the West Indies, cane culti¬ 
vation is 50 years behind the making of sugar. This assertion is presumably 
based upon E dele’s personal experience for many years in Louisiana, Porto 
Bico and Cuba, the latter being the two greatest sugar producers; it may appear 
to be somewhat sweeping to those whose experience is limited to the smaller 
islands where, although sugar cane has been the staple crop for centuries, yet the 
total production is a mere fraction of the quantity placed by the West Indies 
on the world’s market. It is quite possible, indeed, that the exact converse 
would be nearer the mark concerning these smaller islands, especially if we could 
antedate our statement for considerably less than 50 years. On viewing the 
industry as a whole it would, we think, be justifiable to say that in the British 
West Indies the cultivation of the oane was good, while the making of sugar fiom 
it was, in many respects, at least primitive ! 

In Eable’s paper the importance of adequate tillage is emphasized all 
through, with all that it implies; and it goes without saying that this leaves much 
to be desired in Porto Bico. Time-honoured customs are difficult to change, and 
this form of conservatism is constantly levelled at the farming class all over the 
world; but what made their fathers successful will often no longer suffice, in the 
face of the many difficulties of present-day conditions. In regions of periodic 
rains in the tropics, connoting alternate wet and dry seasons, the.question of the 
dust mulch comes prominently into view; and to get the full benefit of what rain 
falls, this must be seriously considered. This, it is pointed out, is well understood 
with other crops, e.g., the corn in the United States corn belt, and even cotton, 
although a drought resistant crop; both of these are so treated as to ensure its 
maintenance, and in Louisiana sugar cane is cultivated with the same care as 
corn. Why, in the West Indies, with harder and mo^ compacted soils and the 
most capricious of rains, does the planter expect the cane to groV and yield full 
crops, year after year, Without adequate tillage F The author finds this question 
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difficult to answer, but tries to explain the anomaly by suggesting that the existing 
methods have come down unaltered from the time when cane was first cultivated 
on virgin soils. And the fact that these soils have, with the constant growing of 
sugar cane (a crop, by the way, practically always on the ground), changed their 
character and lost their permeability to air and moisture, is not yet fully appre¬ 
ciated. The sugar cane roots are specially susceptible to lack of air; when the 
soil becomes encrusted they quickly suffer, and are apt to be attacked by the fungi 
dausing root disease, a condition entailing more losses than all the other cane 
troubles combined. It is this root disease which has caused so many of the old 
standard varieties to fail, and thousands of dollars have been lost through the 
running out of Otaheite, Eayada and Oristalina, all of which have in turn 
succumbed to root disease. And yet, this disease can be easily controlled by 
proper drainage, abundant manure and frequent tillage; and it is difficult to 
gauge the relative importance of these three. Properly attended to, the disease 
will disappear, and the extra cost will be more than covered by the greatly 
increased crops obtained. 

More tillage is a necessity for securing full yields of cane on old lands: to 
conserve the moisture in anticipation of periods of drought, to aerate the soix and 
thus aid the penetration of gases so that healthy root development may take place, 
to keep up the vitality of the plants so that they can throw off the root disease, 
give the necessary growth condition for the beneficent bacteria which help in 
foiming nitrates, to inhibit the harmful ones which, in the absence of oxygen, 
destroy the nitrates when formed, and so on. Some recent investigators, it is 
remarked, have gone further and claim that a first effect of tillage is to render 
plant food more easily available; sq that, when moisture is short, less of it is 
needed for the same yield because the feeding soil solutions are stronger, and 
thus indirectly as well as directly saving water. 

By tillage is meant any stirring of the surface soil between growing plants 
by implements. This may be done by hand hoe or rake; but the mere surface 
scraping done in hoeing in Porto Eico hardly earns the title because it does not 
break the surface crust. This is usually done more cheaply and efficiently by 
mules and horses, but the tractors are surely coming in, although thus far their 
use has not passed the experimental stage. As to the kind of implement used, 
this will depend on the nature and condition of the soil; but those found most 
generally useful are the d-shovel cultivator, the 13-toothed harrow cultivator, 
the single shovel or Georgia stock with its various attachments, and the small 
7-in. turning plough. And the use of these will also depend on the method of 
planting adopted; three such are used in Porto Eico, and the soil requires 
different treatment in all of them. These are briefly described by the author 
as follows :— 

(1) The irrigated lands which are not low-lying and wet are mostly planted 
in what Eablb calls the Hawaiian system^ first successfully introduced into the 
island at Central Aguirre. In this system the cane seed is placed at the bottom 
of deep furrows, which are laid out along the contour lines so to be more or less 
level; and they are crossed at intervals of 30 to 40 ft. by light furrows for bringing 
the water to the canes. If the planting furrows are arranged along the slope 
instead of across it, it becomes difficult to maintain the banks so as to confine the 
water, and this increases the amount of tillage needed. In such case the tendency 
has been to do as little tillage as possible and let the water alone make the crop. 
By using the Hawaiian method of level furrows, the author claims an increased 
3 rield of 20 to 25 per cent., as well as a saving of waters Por working the soil he 
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reoommendB the harrow cultivator, placed at an inclination first on one side of 
the bank and then on the other. But this implement tends, after it has been used 
a few times, to pull the banks down ; and it is then advisable to substitute the 
6-tooth cultivator, after taking off the three front shovels and putting on, in their 
place, the broad hilling up wings supplied with it. This implement will restore 
the central ridge and hold the irrigated water. The single shovel or Georgia stock 
with a 16 in. hill sweep may now be used between the central ridge or bank and 
the plant rows, to clean up and open the water furrow. By alternating the use 
of these three cheap and effective implements, it is held that irrigated cane can be 
cultivated easily and effectively. It is, of course, specially necessary to follow up 
each irrigation or rain by a cultivation. 

(2) Dry unirrigated uplands, where no extensive drainage is required, are 
best planted on what is known as the Cuban eystemt so called because it is widely 
employed in that island. Here too the cane seed is planted at the bottom of deep 
furrows, but these are arranged with just suflBcient slope to carry off the flood 
waters. The furrows are gradually filled in by successive cultivations, until when 
the cane is laid by the surface is practically level. This is the simplest kind of 
cane cultivation. Single planting in continuous rows is recommended, as double 
planting or planting in holes leaves extra spaces, which take up much labour in 
preserving the surface tilth, presumably largely by hand work. Any of the 
implements mentioned above are fitted for cultivation in this system. If done 
frequently enough to destroy the weeds as they sprout, a 13-toothed harrow 
cultivator will be the only one required; and if care is taken to run it close to the 
cane plants hardly any hoeing will be necessary. When, however, continuous 
rain prevents cultivation till the ground becomes grassy, it will be necessary to 
to use either the double shovel or small turning plough, in both cases following 
with the harrow cultivator. It will pay to cultivate as often as once in 10 days, 
and sometimes more frequently still; aeration is the chief end in view, weed 
killing being a useful secondary benefit. 

(3) All wet lands requiring drainage should be planted on the local gran 
banco system. Many Porto Bican lands are of this nature and this method, 
developed on the spot, meets the conditions admirably. In Louisiana, low wet 
lands are planted on top of sharp single-row ridges : the land is prepared as in 
the Cuban system, but the seed cane is placed on the top of the bank in place of 
the bottom of the furrow, which is kept open for drainage. This would not do for 
Porto Rico, for even such lauds suffer from drought: in the gran banco system the 
ridges are made wide enough for two rows. The geneial practice is to make these 
banks by hand, but thi*^ is very expensive and usually there is no need at all for 
it. Most of these wet lands are dry enough for the plough at some time of the 
year, and the preparation can be done then. Deep ploughing is not needed, but 
the surface should be kept pulverized by successive harrowings: then the bank 
can be formed by a big turning plough giving two cuts in the same furrow, 
removing the earth as deeply as possible. When the furrows are cleaned by a 
double mould board plough or a Martin grader or both together, the banks will 
have been made. Then on each side of the bank a 7 in. turning plough is passed 
for making the planting furrows, and planting is again in single line. If a deep 
furrow is made for planting, then the space between the rows will be too 
narrow for working the soil. The top of the bank may be stirred by the harrow 
cultivator much as in the Cuban system. Meanwhile the ditches should be kept 
clean until they get set with grass. This can be done by a medium double 
mould board plough, such as is used in Cuba for the opening of the furiows, and 
much hand labour will be saved. 
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On very wet lands where there is constant standing water, the methods will 
have to be altered. It is better then to make the banks wider, np to 20 ft. across, 
thus giving room for four rows of oanes, with deep permanent ditches made by 
hand between. These should be run in the direction of the natural drainage of 
the land, and after a time the banks will be dry enough for the soil to be worked 
by a small 8 to 10 in. plough. This plan is stated by Earle to be working well in 
practice. 

It IS obvious that in the three methods of cultivation recommended, water 
is the main factor to be considered; and presumably those described cover the 
main Porto Bican soils. Doubtless slight variations will be needed here and 
there, but if the necessary training is given to the local labour and these clear 
instructions are carried out, a great step will have been taken to remove the 
stigma at present attached to the plantation woik in the island. 

The instructions as to manuring are equally clear and convincing. Whatever 
method of planting is adopted, it is of great importance that this should be done, 
in the main, before planting, by placing at least 400 lbs. in the furrow. Thus a 
direct stimulus will be given to the roots to pass downwards, and a vigorous eaily 
growth may be considered as assured. As a contrast, later applications will have 
to be placed above the roots, inducing shallower development. After the cane is 
from 2 to 3 ft. high a second application may be applied at the side of the cane 
row, and it will be covered by the after cultivation, but this and subsequent doses 
cannot take the place of the first one at the bottom of the furiow. The author 
remarks that this cannot be too strongly insisted upon, as it appears to be little 
appreciated in the island. 

Better cultivation is most urgently needed in the ratoonsy because the 
Condition of the ground has been spoilt by the trampling, especially during 
harvest operations : in the case of plant canes the preliminary preparation will 
have produced a thoroughly loosened and mellowed soil. The piactice 
recommended is the lining ot the trash on alternate middles, and letting it lie 
there as a mulch throughout the season, thus reducing the area to be worked by 
one half. Each row will thus get the benefit of the softening mulch on one side 
aqd the cultivation of the other. In gran banco however it will obviously be 
necessary for the bank to be first cultivated thoroughly, the trash being placed in 
the trenches until this is done, when it can be spread out over the pulvenzed soil. 
As soon as the trash is lined and before much root development can have started, 
the rows should be off-barred on each side of the cleaned middle, running a 10 in. 
plough as close to the canes as possible and throwing the soil towards the middle. 
The first dose of manure can be placed in the groove thus formed, in most soils 
passing a subsoiler to stir the soil and mix it with the manure. The harrow 
cultivator should immediately follow, breaking down the furrow slices and partly 
filling the grooves. After this the work will be upon the same lines as in plant 
cane: every ten days or two weeks an implement should be passed, and 
especially immediately after rains to prevent caking. The cost of the methods 
here outlined may not be more than that at present incurred, but there is little 
doubt that the yield will be largely increased, and above all root disease will be 
greatly decreased. _ 

At Wembley in the Barbados Court this year, Muscovado sugar, the old &shioned 
sugar of childhood’s days,” is being sold in very attractive small packets, which, one 
cannot but help thinking would have a very good if available generalljr in the grocery 
trade in this country. Other exhibits at tois admirable display besides vanons sugars are 
fancy s^rup, molasses, rum, etc. 
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Oane cultivation in Negros appears to have reached a more settled practice 
than in Luzon, which was referred to in a recent number of this Journal.^ But, 
when describing the preparation of the ground, in both cases the clearing of the 
ground of bush and trees receives marked attention, from which we may safely 
gather that, even where sugar cane is concentrated to the greatest extent in the 
archipelago, virgin land still remains to be brought under the plough—a speaking 
comment on the enormous potentiality of the Philippines as a sugar producing 
country. In Negros the clearing is done in the usual way; where the bush is thin 
it is simply crushed by the disc harrow and ploughing follows; where it is dense, 
and larger growth is met with, this is cut down and left to dry before being burnt. 
The removal of roots is more economically done by contract; dynamiting is 
known, but is less effective because of the depth to which the roots penetrate, 
from which we might argue that the climate is dry, at any rate during a portion 
of the year. The cost of removal of the tree roots is given as ranging from 1 to 
6 pesos (28. 2d. each at par) per trunk. 

Further preparation of the soil for planting is done either by carabao (water 
buffalo) or by tractor and, although the cost may in the two cases closely approxi¬ 
mate, the latter is quicker and more efficient. Details are given of the cost per 
acre of this work and, although varying greatly according to the local price of a 
pair of carabaos per day and the type of tractor employed, may be taken at 8 to 
12 pesos per hectare (2j acres). This preparation consists of a series of ploughings 
followed by harrowings, the work being carried on at short intervale, dependent 
on the cloddy state of the ground, the rapidity of weed growth, and the weather. 
A slight economy is said to be gained by removing one of the (usually four) discs, 
and hitching the harrow on in its place, thus performing the two operations at the 
same time. Where cogou {Ttnperata arnndinacta) is present, this has to be entirely 
removed before planting, or the costs of after cultivation will be seriously increased 
and the crop of canes diminished. For this work the tractor is preferred. But 
here again caie has to be taken not to interfere with the subsoil; and it is recom¬ 
mended that, to obviate this, which is less likely to occur with the native animal 
implements, the depth of ploughing should be only gradually increased during 
the season and through successive years. The preparation aims at producing an 
even surface, the soil being thoroughly stirred and with a fine tilth to keep the 
moisture from being lost before and after planting. The methods described appear 
to be thoroughly effective, and if universally carried out leave little to be desired. 

Seed Cane ,—The planting material appears to consist almost entirely of tops, 
called locally “points,** which may be defined as the upper 6-8 ins. of the cane 
stalk freed from its leaves; and because of the climate their preparation appeal s 
to receive a great deal of attention. Usually only one point is obtained from each 
stalk, but in the case of unripe canes or those planted for seed purposes two or more 
may be used. Some think that if the cane is not more than halfway to maturity 
(i.e., six months old, or in Badila and H109 seven), the whole cane may be planted 
during rainy periods. These take longer to germinate, but the roots develop more 
quickly, the cane seed is less liable to disease and stands the rains better. The 
points are generally obtained from the canes to be milled; the point cutters 
proceed to the field before the oane cutters, and with curved knives sever the tops 
while holding the canes by their upper leaves. When five or six have been 
collected (as many as can be conveniently held by theiiand) they are placed in a 

' Cultivation of Sugar Cane in Western Negros. C. L. LocsiK. Sugar NtJts, Vol IV, 
No 10, October 1923 to January 1924. t IMS, p. 244. 
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heap at the side of the field. After a certain number have been thus collected, 
the leayes are cut oE by a sudden blow and reserTed for the animals. The points 
are then covered with dry leaves till carried away by carts. A good cutter will 
prepare 6000 in a day but the average is a good deal less ; the rate of payment 
varies from 2 to 2^ pesos per lacsa (10,000). Points out in the morning should 
have their leaves separated at midday, and those collected in the afternoon befoie 
night. This is to minimize evaporation and if neglected will mean weak or 
shrunken points. When prepared, the points are carried on carts (3000 to the 
load) to the soaking tanks or some small river if the weather is dry, and to the 
fields direct if it is moist. The water used should if possible be clear, and the 
points should remain at least 24 hours in soak. Gterminatiou is stimulated by 
covering the points in a pile for another 24 hours after soaking. 

Planting ^—In the plains of Negros planting takes place between November 
and March, and there are well-marked dry and wet seasons, where the core of 
mountainous country acts as a dividing line: the rains commeiioe between May 
and July. The main condition infiueuoing the time of planting is that the canes 
should have time for growth, so that they close in before the advent of the rainy 
season. This begins earlier in the southern part of the island, and planting takes 
place between November and January j in the north, on the other hand, where 
the rains come later, planting need not be done so early, January being the 
favourite month. But another factor has to be considered, namely, the presence 
of Uimaboc (known in some other countries as “dead hearts’*). This is more 
prevalent in the earlier half of the planting period. Thus there are two opposing 
factors: the necessity of ensuiing as rapid early growth as possible and an 
avoidance of this pest. The north has obviously the advantage in this matter. 
In the hilly regions and certain favouied localities (the districts of Victoria 
and Manapla, where presumably the chain of mountainais bioken), the rains are 
fairly well distributed, and planting may be done at any time. But fumasoc may 
here appear at any time also and, furthermore, is apt to appear several times 
in succession in the same field. 

The following are the characters of this infestation. Shortly after the 
shoots of the young cane appear above ground, they begin to wither and die all 
over the field. When pulled, the affected shoots come away in the hand, and 
their bases are seen to be rotting, with numerous small worms moving about in 
the putrid mass. These were at first thought to be the casual agent, but a more 
careful study showed them to be, as elsewhere, merely of secondary importance. 
The real culprit was found to be a small moth, JEmfnuhcera dtipressat which had 
been noted and described in India. The eggs are laid on the leaves and the 
half-inch grubs pass down the outside of the shoots to below the surface of the 
ground, where they tunnel directly to the heart and out the young leaves across, 
thus killing them. As in some other countries, the planters regard the infestation 
with a certain amount of unconcern, in that they consider that the damage done 
is counterbalanced by an increase in tillering, but theie is little doubt that the 
checking of growth in the local circumstances is a serious evil, especially in the 
regions of more favourable rainfall, where the attack may be repeated again and 
again, and of course in the south of the island, where early growth is specially 
desirable. Various remedies have been advocated from time to time, from the 
pulling out and burning of the dead hearts, thus diminishing Jthe numbers of 
insects (which moreover mature rather slowly before passing to other shoots), to 
collecting the moths in heaps of cane trash where they hide during the day and 
can thus be collected and burnt at intervals, and, lastlx,^e encouragement of an 
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egg parasite ( Trichogamma) which is widely distribul ed. A species of this parasite 
has been found iu the Philippines. The local custom among the planters is to 
uncover the bases of affected plants, not so much it is said to expose or kill the 
wandering grubs as to encourage tillering. For the sake of the egg parasite we 
doubt the advisability of burning the trash as mentioned below* 

When the fields are thoroughly cleaned and the soil is in a fine physical 
condition, furrows are opened, preferably by a short mould board plough which 
goes deeper than the American. Commonly two turns of the plough are made, 
but three to four aie considered better, as giving more root room, especially where 
ratooning is practised. The most skilful ploughmen are employed for this work 
BO as to get the furrows straight and at regular distances apart; and it is good 
practice to supply them with measuring rods, which can also be placed at the end 
of the furrow to give a line. The direction of the furrows varies with the opinion of 
the planter: Home prefer north and south, or iu the direction of the wind, as 
making it cooler for the cattle ; while others place the furrows east and west to 
get the soil more sunned and to penetrate deeper beneath the leaves. In cases of 
fields sloping down to low land, the latter is first dealt with, because it takes 
longer to dry. The distances apait and in the rows also vary with opinion; also 
as to whether single or double planting is adopted. In the latter case the plants 
are 18 to 20 ins. apart and the rows 4 to 5 ft., in the former, 8-12 ins. and 3 to 
4 ft. (20,000 to 30,000 points per hectare). The tendency is to plant in double 
row, so as to ensure at any rate one plant. On the whole wider spacing is 
preferred, because the cultivation is easier, the sun’s action is retaided and soil 
moisture conserved. Planting is done by women and costs from 2 to 2^ pesos 
per lacsa (5 to 6 pesos to the hectare). An expert woman will plant up to 
3000 points per day. The points are husked by the planter for two-thirds of 
the distance from the base, the upper part remaining protected. In actual 
planting earth is collected by both hands from the sides of the furrow, and 
the point is pushed into this at an angle of 4o°: then additional earth is 
hesped around. Changing seed cane from one locality to another, especially 
where there are differences in climate, elevation and soil, is considered beneficial, 
as decreasing the tendency to deterioration. Machine planting is not in vogue, 
possibly because fiat planting is not the fashion. 

Under this term (often distinguished as after-cultivation) is 
included all field work, from the moment the cane is planted till it finally closes in, 
when all operations perforce cease. The local implements are the small carabao 
plough, the harrow {pacalas)^ hoe (ando/), which need not be described, and the 
gnna, a small iron shovel made in one piece, 8 in. long over all with the blade 
Sin. wide. The whole system of operations aims at removing the weeds, pre¬ 
serving the suiface mulch, encouraging the shooting and tillering of the stools, 
preventing the accumulation of water after heavy ram and, lastly, at once break¬ 
ing the hard crust formed when the latter is followed by hot sun. No mention is 
made of manuring. These operations, as regaids the cane rows, consist essentially 
of an alternating series of throwing the earth to the cane rows {pasandig) and 
removing it again by the leverse process {pahuJng), Where a crust is formed soon 
after pahulug^ the two operations are repeated in quick succession and are then 
called hulu-paBandig. When either pasandig or pahnlng is performed, the inter¬ 
spaces are cultivated by passing the plough or harrowing. It must be admitted 
that this practice, if faithfully followed through, could not be improved upon. 

After planting, the field is allowed to lie till the first weeds appear, which 
occurs in the lowlands after two to three weeks and in the higher lands after three 
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to four. Then paBandig is performed, oare being taken not to completely coyer 
uny of the young shoots appearing above the surface: with four to five ploughs a 
hectare can be dealt with in a day. Two to three weeks later the weeds will hare 
appeared again and commenced to flower; then pahnlug is done, the earth being 
removed by the ploughs from the cane rows. And here two opposite practices are 
followed, according to the local opinion and the character of the soil. In the flrst 
of these the plough is run about 2 to 3 in. from the stool to avoid cutting the 
young roots, while in the second it is worked as near as possible to them with the 
object of trimming them. It is held by the author that the former method is 
preferable, in that to cut the roots at this early stage of growth tends to check 
the desirable rapid growth of the young cane: and that this takes place is 
evidenced by the stiffening of the leaves after the operation. The advocates of 
the second method claim that pruning the roots will stimulate growth and that it 
aids in their development, stirs the earth and prevents hardening of the soil 
around them. The author allows that in heavy clays, which are specially liable 
to form a hard crust if heavy rain is followed by hot sun, the practice may result 
in ultimate gain, especially if the roots are not out too deep. 

After this removal of the earth from the stools, the rows are cleaned by hoes 
or shovels, the smaller implements being preferred among the actual shoots. In 
many oases this operation is relegated to women and children, who are taught to 
get out the roots of the weeds carefully, if necessary by hand pulling. The cost 
of weeding in ordinary circumstances works out at A to 6 pesos per hectare. The 
spaces between the rows are then harrowed, and the field again allowed to rest, 
till the shoots have grown and the Breeds appear again. Before they reach the 
flowering stage the earth is thrown back; and this system of cultivation is 
repeated till the canes are ready to close in. If the land is very fertile and the 
conditions for cane growing favourable, one to two weedings will ordinarily 
suffice, but if the cane growth is weak three to four will be needed. In the low¬ 
lands the canes will begin to close in between May and August; and in good 
practice this will be completed at any rate by the latter month. The last earthing 
up is somewhat greater than the preceding ones, and for this purpose some 
planters make use of the guna^ as by it any hollows between the shoots or stools 
can be readily filled in. The main points to be held in view are: avoiding cover¬ 
ing any young shoots which have appeared, maintaining a loose earth mulch and 
avoiding the stagnation of water or forming of a hard crust, never allowing the 
weeds to seed, and if possible not to work in the fields in wet weather. There is 
no need for earthing up too high in the last act, and when iamcuoc is prevalent it 
is advisable to leave the stools open and uncovered as long as possible. 

Ratoon cultivation, —^The first operation is to burn the field over. Then 
with well sharpened hoes the stubble is shaved, at the same time drawing 
the earth away from the banks into the trenches, so as to leave the field 
even and smooth. This will prevent any great evaporation of rhe moisture 
attracted to the surface by the burning.” If these operations are well carried 
out germination will be uniform throughout, but otherwise it will be irregular. 
The ratoons are then allowed to grow undisturbed till the shoots are 12 to 20 ins. 
high, when pahalug is performed by ordinary ploughs; then the interspaces are 
harrowed and this is followed by paBandig, The remaining cultivation is as in 
plant canes, excepting that the roots must not remain uncovered for long after 
weeding, as ratoons are more superficial than plant canes and are injuriously 
affecW by water or hot sun. For the same reason the furrows in which the 
potntswtre plants should be deeper in all oases wth/ka ratooning is intended. 


629 




Cane Cultivation in the Philippines. 

Stubble shaving requires a large labour force, and this is sometimes unavailable 
because of harvesting. In such a case it is advisable to pahulug at once, passing 
the coulter as close as possible to the stools to cut the old roots and leave space for 
the fresh ones. At the same time the earth between the rows is broken up, cutting 
the roots there too and loosening the soil. Both this operation and that of stubble 
shaving cost more than weeding, and usually work out at from 8 to 10 pesos per 
hectare. lu regions of well distributed rain, because of drainage and wash, the 
ratoons are kept hilled up most of the time. In this case, besides pasandig with 
the plough, labourers hill up with hoes and shovels. 

C. A. B. 

The Sugar Industry of the Indo Gangetic Plain. 

By an Oooaslonal Correspondent. 

The Indo Gangetic Plain for the purposes of this note refers mainly to the 
United Provinces of Agra and Oudh, and to that portion of Behar and Orissa 
which lies north of the Ganges. The whole area under consideration lies roughly 
between the parallels 24® and 28‘N and 82° and 87°E. It is therefore wholly 
extra tropical and in this respect compares with Louisiana, Argentina, Egypt, and 
Natal. 

The magnitude of the industry in India is frequently oveilooked; in all in 
India little short of 3,000,000 acres of sugar cane are annually planted, of which 
l,o00,000 or thereabouts are contained in the United Provinces and 300,000 in 
Behar and Orissa. Of the balance 400,000 acres will be found in the Punjab, 
200,000 in Bengal, 100,000 in Madras, and 100,000 in Bombay. The other 
divisions of the Indian Empire contribute much smaller areas. 

Historically this area is of great interest forming in common with two other 
great river systems the Nile and the Euphrates-Tigns, the localities whence have 
originated much of our present religious and philosophical ideas. 

It was in this Indo Gangetic Plain that Sakya Muni or Gotama, usually 
referred to by Europeans as Buddha, was born about 550 B.C. at Kapilavastu not 
far from Uska Bazar. At Gaya he received his revelation, and perhaps died at 
{[asi, about 30 miles from Gorakhpore. It was in this area too that the great 
Maurya dynasty ruled, with their capital at Pataliputra (Patna) from 321 to 
200 B.O., and whence Asoka promulgated those remarkable moral edicts graven 
on rooks and pillars of stone, many of which stand erect to-day. Three such 
pillars remain to-day in Behar, all close to the East bank of the Gondak. They 
are by some scholars believed to mark the spots where Gkitama rested and taught 
on his last journey. If this supposition is well-founded he must have passed 
close to the sites at present occupied by the mills of the Ohamparan, Pursa and 
United Provinces Sugar Companies (9, i(^and 11 on the acccompanying map). 

It was in this area also that Gotama’s great contemporary, Mahavira, 
organizer, if not the founder, of the Jain religion was born at the city of Yaisali, 
the site of which has been placed at Saraya some 18 miles from Muzafferpore; 
and it was here too that at least one General Council of the Buddhist Church was 
held. 

As indicating the great antiquity of sugar cane oi^lture in this area it is only 
to be remembered that the Sakya clan had adopted the sugar cane as their badge, 
and indeed the opening verses of the Chinese canon of the Buddhist scriptures 
run:— 
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<< There was a desoeadant of the Ikshvaku (i.e., sugar caue) family, an in¬ 
vincible Sakya monarch ** referring to Suddhodana, the father of Sakya Muni. 
And again in the Institutes of Manu VIII, 341, perhaps composed at a yet earlier 
. period there appears the passage twice born man who is travelling and whose 
I provisions are exhausted shall not be fined if he take two stalks of sugar cane 
and two roots from the field of another mau.’^ 

Probably then it would be no exaggeration to attribute to this area an un¬ 
interrupted period of sugar cane cultivation of not less than 3000 years. 

At a later date Behar must have obtained some fame as a progressive sugar 
producing area, since records exist that about 600 A.D. the Chinese Emperor 
Tsai Heug sent agents to Behar to learn the art of manufacture of sugar, thus 
perhaps forming the first instance on lecord of a technical commission inves¬ 
tigating manufactunng processes in a foreign country. 

From these early times down to the present day sugar cane has always formed 
one of the staple crops of this area although it is only in comparatively recent 
times that European capital has been invested. The Honourable East India 
Company showed an interest in developing trade in sugar in the latter part of the 
18th century and an exhaustive report was issued in 1792. There does not appear 
to have been any outcome of the report, and it was not till about 1840 that any 
attempt was made to establish an industry. At this time there appeared in Behar 
a Mauiitian Planter, Eobinson by name, and presumably the author of a work 
‘‘The Bengal Sugar Planter.*’ A number of factories were started but none 
ended in success. A lampoon of the time thus describes the failure. 

*‘The Sugar King stretched out his hand. 

Talked of the cheapness of labour and richness of the land. 

Of twenty maunds a begah. 

Take cypher from the nought, divide the ten by two, 

The result will be the product exceeded but by few. 

I'hen things went on right jolly 

Till the district was dotted over with monuments of folly.” 

Another brochure of the time describes a planter travelling by boat up the 
Gondak, his cargo consisting of two boilers in one of which the planter lived, the 
other being occupied by a bear. It is recorded that the bear arrived safely but 
that the boilers did not. 

Judging, however, from “ The Bengal Sugar Planter,” Eobinson was a man 
of parts and his ideas of sugar manufacture were well abreast of the times. The 
factories he advocated and described in his treatise would be considered for that 
period thoroughly well equipped. It is interesting to note that vacuum pans were 
constructed by Jessof & Go. in Calcutta previous to 1849. 

A new start was made very early in the present century, and was directly 
stimulated by the decline in indigo prices when a factory was established at Ottur 
by the India Development Oo. This enterprise did not meet with success, but it 
was shortly followed by others at Japaha, Pursa, Marhowrah, Barrahand Purtab- 
pore, all of which remain and operate to-day as successful concerns. At first 
these factories were of very modest size, being designed for 200 tons of cane per 
day aud were equipped with only 8-roller mills, and although the size has not 
much increased it will be seen fi^m the annexed tabulation that the equipment 
has been materially improved. ' 

Extent of the industry.-—In all there exist in Behar and the United Provinces 
IS central factories, the positions of 16 of which are shown in the accompanying 
maps The two not shown, Bosa and that of L. B. Brothers, being about 120 
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miles uorth<*east of Goudak and olo8<i to Bareilly. Details of the equipment 
and capacity of these factories are given in tabulated form below. Compared with 
the factories of Cuba, Java» and Hawaii, their capacities are very modest and 
although the equipment still leaves much to be desired in many cases, certain 
factories are well provided with machinery. 

Allowing 120 working days to a campaign, the united capacity of all the 
factories scheduled would amount to about 750,000 short tons of cane; so great a 
quantity of cane has never yet been milled in one year and 350,000 tons or 
thereabouts is the most which has yet been achieved. 

Source of cane ,—The total tonnage of cai»e in the area under discussion will in 
a year of favourable monsoon amount to 20,000,000 tons, and of this by far the 
greater portion is grown by ryots or peasant proprietors in small holdings. These 
proprietors are quite independent of the factories and have full liberty to sell their 
cane or manufactuie it into gur, and actually not as much as 3 per cent, of the 
total quantity grown finds its way to the central factories. 

Apart however from the ryot, there are mainly congregated in the districts of 
Ohamparan and Darbhanga some thirty-odd European-owned concerns which 
provide the major portion of the raw material to the Samastipore and Ohamparan 
centrals. Two other of the centrals, Japaha and Purtabpore, combine cultivation 
on the large scale with manufacture, and savour somewhat of the typical old time 
West Indian plantation. The part played by the European planter in cane pro¬ 
duction is however small compared with that due to the indigenous tiller of the 
soil, and those that remain may be regarded as the rearguard of the once 
numerous and wealthy army of Behar planters. 

Tranaport ,—Befereuce to the map on page 631 will show that nearly all the 
centrals are located on one or other of the lines of the Bengal and North Western 
Bail way; the development of the modern sugar industry could not have material¬ 
ized in the absence of a railway system. The transport of cane to the factories is, 
however, dependent on bullock cart haulage as feeders to the railway, and in 
addition much cane is carried directly to the mills by bullock cart. The limit of 
this slow but certain method of transport is about 10 miles, whether as feeder to 
the railway or direct to the factory. 

Although no statistics are available, it may be estimated that 45 per cent, of the 
cane which reaches the centrals arrives directly in carts and 55 per cent, is trans¬ 
ported by rail after being delivered to loading stations by cart. During the cold 
weather but little difference is noticeable as between cart and railway cane, but 
«s the temperature rises deterioration in transit of railway cane is readily to be 
detected, especially when the length of haul reaches 50 miles and more. 

The Bengal and North Western Bailway is a metre gauge system and the 
average cane load of a waggon is 16,000 lbs. The waggons supplied are of such 
construction that unloading is necessarily performed manually. 

The Bengal and North Western Railway is not connected directly with the 
East Indian Railway which runs south of the Ganges. All material from 
European ports landed at Calcutta has to be transshipped at Makameh Ghat and 
ferried across the Ganges, as also has the limestone used in carbonatation factoiies, 
the source of this being quarries at Dehri-on-Sone. This break of gauge leads to 
vexatious delays and losses in the transport of machinery and supplies. 

Varietiee of cane grown ,—What is known of the varieties of cane grown in 
Northern India is mainly due to 0. A. Baiibbr who has unfortunately retired 
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before his studies were complete. He has separated the canes of Northern India 
into fire classes, Mungo, Seretha, Sunuabile, Pansahi and Nagori. His studies 
deal mainly wjth ^e Seretha and Sutinabile clajses as j^hey are found in the 
Punjab, where they apparently form the predominant types. In BeHaf’, north of 
the Ganges, and as far west as Gorakhpore, the dominant canes grown belong to 
the Mungo group. 

Three types occur, distinguished by the names Hemza, Bhurli and Bheora. 
These varieties are very close to each other, and the names become interchanged 
from district to district, what is called Bhurli in one village being named Hemza 
in another, and the three varieties are certainly much intermixed in the ryotti 
cultivation. They are described by Barber as of a dwarf bushy habit, but under 
superior conditions the dwarfness tends to disappear, though the bushy habit is 
always very pronounced in young cultivation. 

These canes are of medium diameter and of pale green colour, becoming yellow 
tinged with pink where sun exposed. 

In the north-east of Behar and especially in the vicinity of Sitamarhi, adjacent 
to the Nepal Frontier, large areas are laid down in canes belonging to the Nagori 
group, ^e canes are of narrow diameter, very fibrous and with swollen nodes. 
They have the characteristic of thriving in swampy land, and may often be seen 
growing in the same field as rice. They ripen, or at least afford a juice of high 
sugar content, as early as October when it is customary tor the ryots to begin 
their harvest. This early harvest is connected with the Chat festival which 
demands in its ceremonies freshly made gur. The varieties distinguished are 
Nagori, Sewari, Kewali, Hathoopi, Haruki and Baruk, the latter name merely 
meaning swamp cane. 

Barber's Pansahi group is represented fairly extensively by the Chinia cane 
which is also grown in low-lying land and is very close to the Uba cane which 
has lately been so prominent. 

From time to time introductions of the traditional vaiieties have been made 
but no one has ever succeeded in becoming established on the extensive scale. 
A thick red cane known as Australian or Maxwell after its introducer is grown to 
some extent by a few European planters. 

South of the Ganges different types of canes more nearly approaching the 
noble canes are cultivated. One variety in particular, Puri, in fairly extensive 
cultivation has nothing to differentiate it from a noble cane in the layman's eyes. 

Becently following on the cane breeding work of Barber and Yerkatraman, 
and on the efforts of the Sugar Bureau under the direction of Wynne Sayer, 
various hybrid seedlings have been introduced and have become extensively 
planted with a great measure of success. These are:— 

Coimbatore 210, a seedling from P.O.J. 213, the probable male parent being 
either M2 or M1017, two Madras seedlings. 

Co 213, a seedling from P.O.J. 213, the probable male parent being Zansar 
or possibly M 2. Kansar is a cane belonging to Barber's Saretha group. 

Co 214, a seedling of striped Mauritius, the male parent being probably a 
cross between Saretha and S. spontaneum. 

As the parentage of P.O.J. 213 is Ohunnee X Black Cheribon, these canes 
have a very interesting ancestry. 

Oomposition of the cane.—Systematic routine observations over a group of six 
factories afford the following data, which refer ;painly to the Hemza variety and 
its congeners 
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Sugar per cent. 

1922- 23 .... 12’20 

1923- 24 .... 11«63 

1924- 26 .... 11-63 

Max. of one factory 13-00 

Min. of one factory 10*18 


Fibre per cent 
14*38 
13*81 
14*63 
11-80 
16*14 


Purity first mill Juioe 
82*67 
78*94 
79*83 
83*99 
74*17 


These data refer to the material as received at the carrier and to the com¬ 
position as worked backwards from the factory records, and not as obtained from, 
direct analysis of the stalks. The behaviour of the cane during the harvest is 
precisely the same as observed elsewhere in similar latitudes, i.e., from December 
onwards the sugar content and purity increase reaching a maximum in March 
and April after which time a slow decrease is observed. At the period of maximum 
sugar content the cane may occasionally contain as much as 16 per cent, sugar, 
with a purity in first mill juice of 88. 

Factory yields .—With an average sugar content of 11*6 in cane and a pro¬ 
perly equipped and efficiently operated factory, a yield of 9*6 per cent, in white 
sugar should be obtained. A yield of over 9 per cent, has however been obtained 
by only two factories in India, and the return consequent on inefficient manu¬ 
facture and defective operation is much less. 

For the year 1924-25 a certain group of factories reputed to be the least 
inefficient in India obtained a yield of 8*69 per cent, with a maximum peld in 
one factory of 9*70 per cent. The average yield in all other factories outside this 
group was about 6*6 per cent, with a maximum of 8*00 per cent. 

Climate.-^The area under review presents characteristics of climate found in 
few other cane producing areas. It is remarkable for intense heat in summer 
reaching up to 100°F in the shade, and for a cool winter, when the temperature 
exceptionally falls to 32'^F. The monsoon is usually expected to break about the 
middle of June and continue to the end of October. During this period as much 
as 66 inches of rain or as little as 16 inches may fall, the average being about 
46 inches. Isolated rainfalls also occur not infrequently in the cold weather from 
December to February, and the submontane areas may be visited by heavy local 
showers at any time. 

Cane growing under these conditions is somewhat hazardous and the promise 
of an excellent crop may be falsffied by a late monsoon, and on the other hand an 
established ciop may be severely damaged by excessive late rains resulting in 
floods. These floods often are not consequent on precipitation in the cane growing 
areas but follow on falls in the submontane districts. 

A peculiarity of this area is the hot west winds which commonly blow from 
mid-March onwards till the break of the monsoon towards the end of June. 
These winds having passed over the arid desert regions of the North West are of 
low humidity and cause drying up and wilting of standing cane. During the 
period that they blow, their effect in causing deterioration of cane in transit can 
easily be seen in factory records. 

Soils .—The soils of this area under consideration have not been so extensively 
surveyed as have those of other great sugar producing areas. From casual 
inspection they would be classed as sandy loams, and differences can be observed 
dependent on whether the soil has been influenced by the deposit from the Ganges, 
the Gandak, the Gogra or other of the rivers flowing South East from the Hima¬ 
layas. Soil types influenced by smaller rivers such ad the Bagmati are often well 
deflned, as some of these, when in flood, appear to bring down a deposit distinct 
from that afforded by the larger rivers. 
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The most detailed aooount of Behar soils is that due to Davis mainly in oon* 
neotion with indigo research, and his analyses indicate that the soils are amply 
supplied with lime, have a good supply of potash, but are deficient in nitrogen and 
phosphate. Typical analyses of a Behar soil would be, following Dayis’ analyses* 

Total ATallabls per cent, 

per cent (Dyer's method^ 

Lime . 10 -t 25 

Potash. 0*8-0-8 ...• 0 004 — 0*1 

Phosphoric acid. 0 04 — 0.1 . Trace — 0*006 

Nitrogen . 0*02 — 0*1 

, Guing westward towards the United Provinces the percentage of lime falls 
and the available phosphoric acid increases. 

Diseases. —A full aooount of the diseases of the sugar cane mainly as they 
affect the Indo-Gangetio plain is to be found in Dr. Butleb’s Fungi and 
Disease in Plants.*’ The most widespread disease which the layman can readily 
recognize is the Bed Eot {Golletotrichum falcatum). 

The present writer has had extensive opportunities of examining cane 
delivered to central factories and it seems to him that Bed Bot is far more pre¬ 
valent in the Western portions of the Indo Gangetio Plain than in the Eastern. 
Some extensive areas seem nearly free and the correlation between sugar content 
of the cane and absence or presence of Bed Bot is remarkable. Every year, how¬ 
ever, much material damage ooours from this fungus, and in certain areas it would 
appear that the whole crop and soil is infected so that healthy cuttings for seed 
are unobtainable. 

There are also indications to be found in examining canes selected from the 
carrier that Wilt {Gepkalosporiun sacehari) and Collar Bot {Hendersonina sacchan) 
are also present, judging merely from the microscopic appearance of the 
interior of the affected cane. In such cases an intensely red coloured juice is 
obtained, the red coloration with the sulphitation process persisting in the crystals 
of sugar. 

Of the leaf spots the Brown leaf spot {Gercospora sacehari) is easily recog¬ 
nized, and it appears to be more prevalent during prolonged spells of wet weather. 
Fields may often be observed where the leaf surface immobilized by this fungus 
forms a notable percentage of the whole. 

Apart from these diseases Mosaic is widely spread all over Northern India. 
The writer suspected this condition from his first sight of cane fields but avoided 
expressing an opinion until he had had the expert opinion of cane specialists to 
whom he sent suspicious specimens. The unrecognized overhead loss in Northern 
India due to Mosaic is probably very great, and being unrecognized and accepted 
it has not up to the present been accorded concerted prophylactic action.' The 
variety mainly growu, Hemza, should possibly be classed as tolerant to this 
disease. Notwithstanding, the endemic presence of Mosaic would appear to the 
writer as a major contributory cause to the habitual low yields obtained in the 
Indo Gangetic Plain. 

Insect pests.—The insect pests of Northern India have been described in detail 
by Maxwell Lefroy. Most noticeable of all are variotu moth borers. Top, stem, 
and basal borers, are noticed and ooUectively much damage is done. The most 
frequent of these is the white top borer, Scirpaphaga awriflua^ and following on 
this the root or base borer, Paiyoeha saceharella. As elsewhere while considerable 
areas in one location may be damaged other adjacent areas may escape. Other 
common pests recognizable by the amateur include a plant louse, a leaf sucking 
hendpteron, and a small beetle which attacks the very young cane shortly after 
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geminatioii. Apart fropi the moth borers the most serious pest is probably the 
white ant, which, especially before the monsoon breaks, will destroy large number 
of cuttings. 

(JaZftvfifton.^Generally in Behar and the United Proyinces cane is not grown 
on the same land more than once in four years, and it is only exceptionally that 
a ratoon crop is taken. The land in the interval may be occupied by pigeon pea, 
tobacco, chillies, and various grains and leguminous crops. Preparation of the 
land is performed with a wooden plough tipped with iron and drawn by a pair of 
bullocks. After numerous ploughings the land is rolled and levelled and 
generally a superfine tilth is obtained. The cane is planted on the level and not 
in trenches. Very close planting is common and about 10,000 three-node cuttings 
will be used to an acre. After planting but little further work is done by the 
ryot. 

On the European owned concerns, tractor ploughs and implemental 
cultivation are common, and the operations here have more in common with 
Western methods. Indigo still is grown in rotation with cane on certain of these 
plantations, and green manuring with sun hemp (CrofaZaria is common 

practice. It is a matter of regret that the indigo industry is moribund, as this 
being a legume provided a valuable rotation crop for cane. 

Irrigation ^—In Behar, that is to say the eastern portion of the area under 
review, irrigation of the cane is very little practised by the ryot. In the more 
westernly portion, i.e., in the United Provinces of Agra and Oudh, cane is 
regularly irrigated, the water being manually lifted from shallow wells by the 
Jungla or Paicota. This consists of a beam pivoted on a pole, to one end of the 
beam being attached a bucket, the operator pulling at the opposite end of the pole. 
Such a means may irrigate laborously half an acre of cane. On the European- 
owned concerns irrigation is occasionally practised but only as a means of saving 
the cane crop consequent on a late monsoon. The idea of irrigation is entirely 
protective, and intensive irrigation independent of and in conjunction with the 
monsoon for the production of the maximum tonnage from a given area does not 
seem to obtain. One concern, however, has lately put down a scheme on the 
intensive idea, but with what economic result is not yet known. 

Yield per acre ,—For the season 1922-23 the official departmental statistics give: 

Cane per Gurper Gur per 
Acres. Tons Gur. Acre, Tons. Acre, Tons. cent. Cane. 

Behar.. 3,078.000 .. 3,186,750 .. 10*3 .. 1 03 .. 10 

U.P. .. 1,648,902 .. 1,629,000 .. — .. 1-06 .. — 

These yields are probably the smallest in the world, and with so poor an 
agricultural yield it is a matter of surprise that an industry of such magnitude 
can exist. These yields reflect the inadequacy of the cultivation methods pursued 
by the peasant proprietor, for yields much in advance of these are regularly 
obtained on the best managed of the European-operated concerns. With the 
newly introduced canes of the Co series, yields of 36 tons per acre have been 
obtained on an extensive scale, and with systematic irrigation combined with 
proper manuring and cultivation, there does not seem any reason why an average 
of 26 tons should not be realized. 

The gur indueiry apart from the eugar industry,^It will be readily seen that 
the sugar industry forms a very small proportion of the whole cane-growing 
industry, and of the total of 18,000,000 tons of cane produced in the Indo Gangetio 
valley not more than 2^ per cent, on an average is handled in modern factories. 
This phase of the industry may perhaps be discussed in a further communication. 
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Soil Hygiene in its Relation to Cane “Dieeaee.* 

By ICanBIOB BIBS. BBo, 

BsTbloe* BriUth Guisna. 

Cbmmuntecrfum.] 

As the withering of oane (of which I wrote under the aboye heading in the 
August issue of this Journal^), continued in isolated oases, the following inyest- 
igation was planned for two estates and carried out on each estate absohitelj 
independently of the other. 

Samples of withered cane were taken from fields diowing it, and samples 
were taken from fields showing no trace of it, on each estate. These samples 
were diyided into roots, stalks and leayes, and the resulting twelve samples were 
cut up as finely as practicable, and, after drying, burnt to ash. The lime and 
magnesia were then determined in each sample, and the lime ± magnesia ratio 
calculated. Simultaneously the soils from which the canes had been taken, were 
analysed, each estate doing the work in its own laboratory with the following 
results 

Lnca AND Maonbbu in Asr of ** Withbrb]) ” Ann **Good** Cams 
AT P.M.’» Ann ** 


W%ih$r$d C^0, Date 



Estate 

Roots 

Stalks 

Leaves. 

Harvested. 

Lime per cent, of the 

P.M. 

.. 1*60 .. 

3*62 

.. 3-18 . 

11-7-26 

Ash . 

R.H. 

.. 0-48 .. 

1-22 

.. 2*06 . 

28-8-26 

Magnesia per cent, of 

P.M. 

.. 212 .. 

7-70 

.. 2-66 . 

11-7-26 

the Ash .. .. 

R.H. 

.. 126 .. 

6 44 

2-12 . 

28-8-26 

Ratio of lime to Mag- 

P.M. 

.. 1:1-3 .. 

1 : 2-1 

.. 1 : 0-84 

, 

nesia. 

R.H. 

.. 1:2-6 .. 

1 : 4*4 

.'.1:1-0 . 


Oood Can4, 

Lime per cent, of the 

P.M. 

.. 1-10 .. 

3-13 

.. 2-01 . 

18-7-26 

Ash . 

R.H. 

.. 0*62 

1-88 

.. 2-62 . 

2-6-26 

Magnesia per cent, of 

P.M. 

.. 0-97 .. 

7-64 

.. 2-68 . 

18-7-26 

the Ash. 

R.H. 

.. 0-81 .. 

6*56 

.. 2-61 . 

2-6*26 

Ratio of Lime to Mag¬ 

P.M. 

.. 1:0-88 .. 

1 : 2*4 

.. 1:1-3 . 


nesia . 

R.H. 

.. 1: 1-6 .. 

1:3-4 

.. 1:1-0 . 



Compared with analyses compiled and quoted by Dbsbr, Qbsrligs and 
Spbkobb, the lime in the above analyses of ash is strikingly low throughout, not 
only in relation with the magnesia present, but in its total actual amount as a 
percentage of the ash. 

Also the predominance of vegetable matter in those fields which produced no 
withered cane was very obvious from the colour; and still more so when the soils 
were shaken up with water, comparatively large quantities rising to the surface ; 
whereas, in the case of the grey clay producing the withered cane, little or no 
vegetable matter was to be seen, when this soil was similarly treated. 

From this, I conclude that the organic matter kept the soils of the last two 
fields loose and porous, permitting a flow of lime in solution to the roots, and so 
prevented the dire need of it by the plant. 

When this agency failed, as in the grey day, to keep the soil channels 
sufficiently permeable, the supply of lime was not sufficient for the vigorously 
growing crop, and withering and death of the cane th«a ensued. 
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Soil Hytiene In il« Relation to Cane “DiseaBe.'* 


Axalyiu of tub Soiu tfpom wbiok thb AHuyB Cars r-ar obowk. 

Ingredients sdiiMe in a 1 per cent solution of 
citric aoid, per cent. boU. 

Volatile ,-^-- 

matter, Batio, Phos- 

per cent. Mag* Lime to phorio 

Estate. Held. Deseription. soil. Lime. nesia. Magnesia Potash. Soda. Acid. 
Wiih0r$d Cw. 

P.M. •• Tain .. Grey 

Wind- .. Clay .. 18-64 .. 0 077.. 0*029.. 1 : 0*37..0*017..0*118..0*003 


ward 26 




R.H. .. B.D. .. 

Grey 



15 .. 

Clay . 

. 16*47 

.. 0*043.. 0*032.. 1 : 0 74.. 0 029. .0*024 0*003 

Qood CaM, 



P.M. .• Ank. .. 

Dark 



O.G.16.. 

Grey . 

. 14*62 

.. 0 082.. 0*014.. 1 : 0 17..0*018..0 065..0*006 


Clay 



R.H. .. Cane- .. 

Dark 



field 83 .. 

Grey . 

. 17-02 

.. 0-036.. 0*019.. 1 : 0*64..0*019..0*006..0 005 


Clay 

The withering of the cane is, therefore, not so much a menace of disaster, as 
a curtailment of the yield, when the growth is especially vigorous; and then only 
on stiff clay lauds with insufficient vegetable matter to keep open the channels 
for the flow of an increased supply of lime solution, demanded by this increased 
growth. 


Comparative Values of Normal Juice Factors.' 

By RAYMOND ELLIOTT. 

The methods used for determining the tons of cane in a factory where the 
cane is flumed directly to the crusher necessitates the use of a factor on the crusher 
or first mill juice Brix so that the various calculations can be made. 

We know that as the cane comes to the mill to be ground, it is rery difficult 
to sample because of the widely varying degrees of ripeness. Therefore, on rail 
and flume plantations, the contrcl starts at the mixed juice scales. 

It has been found that in flume cane factories the first expressed juice is 
diluted with water adhering to the cane, and in determining a factor to be used in 
calculating the weight of the cane, allowance has been made for this dilution, that 
IS, the calculated cane weight refers to dry cane or rather to cane minus adhering 
water, but not that water which has been absorbed by the cane, this becoming a 
part of the juice in its transit from field to mill. 

The cane weight on a flume plantation, where a constant factor is used will 
not vary as on a rail plantation where the cane is weighed. The rail weights will 
vary according to climatic conditions, trash content of cane and its ability of 
retaining water. In some oases where there is a flume near the mill, a train of 
cane may come directly to the scale and be weighed while there is considerable 
water still dripping from the oars. This extra weight goes in as cane and increases 
the tonnage of cane, making the ratio of cane to oommeicial sugar higher. On 
flume plantations these fluctuations do not occur, therefore, they have the 
advantage. ^ 

^ Paper preseuted at Thlid Annual Meeting ol the 'Associatlou of Hawaiian Sugar 
Teohnologists, Honolulu, 19S4. ^ 
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The object of the writer is to make a brief oomparieon of normal juioe factors 
in order that we may see how important this phase of control is. The whole 
question may be summed up as follows: First, how important is the normal juice 
factor P Second, the weight of cane per ton of sugar being intimately connected 
with the normal juioe, will the tons of cane per ton of sugar from a flumiog plan¬ 
tation be strictly comparable with a factory weighing its oaneP Third, is there 
any relation between the Java ratio and the normal juice factor P 

1 have taken an ordinary day's run at Faauhau Mill, T.K., and have calculated 
the tons of cane by using different factors. The table, which is to a large extent 


self-explanatory, is given herewith:— 

Availablb Data. 

Brix of crusher juice.17*00 

Polarization of crusher juioe .. . 14*80 

Purity of last mill juice (discharge roller).67*82 

Purity of milled juice. 82*66 

Fibre per cent, cane.12*81 

Moisture per cent, bagasse.. . 37*92 

Polarization per cent, bagasse. 1*36 

Tons polarization in mixed juice . 76*91 

Tons polarization in cane. .. .. .. .. .. 78*86 

Polarization per cent, cane ..11*60 

Extraction of polarization per cent, polarization in cane.. .. 97*68 

Tons of oane weighed. 679*88 

Normal juice fEUstor calculated . 96*06 

Java ratio.78*38 

Oalculatioms csiNO Diffbkxkt Noexal Jviob Beix Factobb. 

Factobs Used. 93 M 96 08 100 109 104 


Normal juioe Brix. 16*64.. 16*98.. 16*82.. 16*66... 17*00.. 17*34.. 17*68 

Normal juice polarization .... 12*86.. 18*14.. 18*48.. 18*70.. 13*98.. 14*26.. 14*64 

Normal juice purity.. .. .« 82*20.. 82*21.. 82*22.. 82*28.. 82*24.. 82*24.. 82*26 

Polarization per cent, cane .. 11*21.. 11*46.. 11*71.* 11*96*. 12’19.. 12*48.. 12*68 

Extraction of polarization per 

cent, polarization in oane . 97*41.. 97*47.. 97*62.. 97*67.. 97*62.. 97*67.. 97*71 

Tons of polarization in oane.. 78*96.. 78*91.. 78*87.. 78*88.. 78*79.. 78*74.. 78*71 


Tons of cane.704*28..688*67..678*63..669*67..646*36..683*47..620 74 

Java ratio . 76*74.. 77*48.. 79*12.. 80*74.. 82*86.. 83*99.. 86*68 


Inspection of the figures show that the higher the normal juioe factor, the 
higher the extraction and polarization per cent, cane, also the lower the tons of 
cane, and the lower also the tons of cane per ton of sugar. Furthermore, as the 
normal juice factor is increased, the Java ratio iucreasesln proportion. Lowering 
of the normal juioe factor reverses the above. 

Assuming a 90 per cent, total recovery, we have for a 92 normal juioe factor, 
76*95 X 0*90 = 71*05 tons sugar, and the calculated tons of cane per ton of sugar 
is 9*91. Similarly for a factor ^ 104, we have 78*71 X 0*90 = 70*84, equalling 
8*76 tons of oane per ton of sugar. The difference, or 9*91 less 8*76, is 1*15 tons 
of cane, or 0*09 ton cane per degree increase or decrease in normal juice factor. 

If the fibre is decreased, other factors remaining constant, the extraction and 
polarization per cent, cane are increased with a correspondingly lower tonnage of 
oane, and also a lower tonnage of oane per ton of sugar. On increasing the fibre, 
the reverse is true. 

The writer has calculated all of the normal juice factors for the different 
plantations from figures given in the Annual Synopsis of MiU Data for the years 
1921,11^2 and 1923; and has plotted the factors and Jfva ratios. These agreed 
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very closely when compared year by year. Each plantation, however, is not strictly 
comparable with another for the reason that some mills report only crusher juice 
while others report a mixture of crusher and hrst mill j nice. The latter is generally 
called ** first-mill juice.” The crusher juice will roughly represent a juice extrac¬ 
tion of 30 per cent.,while the crusher and first-mill may go as high as 30 per cent. 

At Paauhau, we have made a large number of determinations to ascertain 
the difference between the crusher and first mill Brix, an average of 97 tests giving 
the following:—Orusher juice Brix, 16*81; First-mill juice Brix, 16*48; a 
difference of 0*33. 

On this basis, each tenth degree Brix would represent + 0*59 in the normal 
juice factor, where the Brix is 17*00; and ± 0*50 where the Brix is 20*00. 
This difference does not seem large, but when calculating tons of cane using 
these differences, large discrepancies appear. 

On a plantation where the cane is weighed, it has been my expeiieuce that 
the calculated factor varies from day to day. To-day it may be 94, to-morrow 98, 
and no visible reason for the change. But, over a long period, comparing crop to 
crop, the factor is quite constant. Following are some figures taken from the daily 
reports at Paauhau. They tend to show that rainfall influences the normal juice 
factor:— 


Date-19S4. 

RalnfaU. 
in inches 

Normal Juice 
Factor. 

Java ratio 

March 24th. 

.. .. 1*49 

99*70 

81*66 

:26th 

0*02 

100*32 

81 86 

26th 

001 

98*82 

80*50 

27th 

0*00 

97 70 

77*86 

28th 

0*36 

94*62 

79*31 

29th 

0*05 

98*78 

80*14 

April Ist 

0-00 

95*06 

78*38 

2nd 

0 00 

95*56 

79*58 

3rd 

0*00 

95 76 

77*17 


When we have dry weather at Paauhau, generally the factor varies between 
95 and 96, but as soon as it rains the factor rises. I think this may be due to the 
first expressed juice being diluted; hence a lower Brix and polarisation, the purity 
remaining constant. 

I would not say that rainfall had everything to do with the variation of the 
factor. There are other conditions which to a greater or lesser extent influence 
the above, for instance, whether the cane is plant or ratoon, if damaged by rats 
and borer, irrigated or non irrigated, its variety, etc. 

The true average of 25 complete dry crushing tests at Paauhau gave a 95*17 
normal juice factor based on the orusher juice; whilst the same calculated on the 
combined orusher and first-mill juices gave 96*67. 

Summing up: In answer to the first question as to the importance of the 
normal juice factor, 1 would say that as far as the comparative value of the 
normal juice factor is concerned, it is quite useless to compare factoi’y against 
factory under the existing conditions. If all factories were operating exactly alike, 
then the factor would be one of the most important figures that one could have in 
chemical control. To the second question: As long as flume cane factories 
calculate their cane weights and all use different normal juice factors, their tonnage 
of cane per ton of sugar will not be comparable with those factories weighing their 
cane. Lastly, the Java ratio is important as there is a direct relationship between 
the two figures. 

More time, attention and thought should be |iven to this important subject 
and its value be frequently determined by all plantations on a uniform basis. 
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Hydrogen-ion Valtiet Compared with Titration 
Figures for Beet Sugau* Factory Juices.' 

By H. 8. PAINS, B. 0. BIBLBY Md 3. 0. KBANB. 

Carbohydrate Laboratory, U.S. Bureau of Ohemlatry. 

Objects of the IiiTESTiaATiON. 

The hydrogen-ion oonoentration (pH) is to be regarded as a more direct 
index of proper floooulation conditions in beet diffusion juice than are titration 
yalues. Even if pH and alkalinity titration values should vary in a closely 
identical manner, the control of carWatation and of sulphuring by determining 
the pH might be more simple and less time-consuming than the titiation of 
alkalinity, provided convenient and sufflcieiitly accurate colorimetric methods were 
available or provided a suitable automatic recording system for electrometric 
determination of pH values were devised. 

Methods and Affaeatijs. 

An attempt was made first to employ a colorimetric method, but after trial of 
a number of indicators, no combination was found to be entirely satisfactory for 
the range of pH to be investigated. More extended trial may, however, lesult in 
the selection of indicators better suited to the purpose. We found it desirable in 
the survey of pH values here described to employ the electrometric method,* using 
an Elliott-Aoree* double hydrogen electrode vessel, platinum electrodes coated 
with palladium black, and a potentiometer of portable type. This apparatus waa 
found to give satisfactory results. 

Before making measurements in the factory, data on beet liquors obtained by 
this apparatus were checked with satisfactory results by using a Clabk^ appar¬ 
atus with calomel and hydrogen electrodes. The apparatus was also checked 
periodically during the course of the field work against standard buffer solutions 
varying by 0*2 piT over the range to be investigated. 

Experimental Pbooeduke. 

The measurements of pH were made during the 1923 campaign at two beet 
sugar factories, one in Idaho and the other in Nebraska. Systematic examination 
was made only in the case of diffusion juice, first and second oarbonatation juices, 
and third saturation juice, using catch samples and three-hour composites. 
Titration and yalues were determined simultaneously on all, the object being 
primarily to make a comparison of these two series of.values for each liquor. 
Alkalinity and acidity were determined by titrating 10 c.c. of liquor with N/28 
sulphuric acid or sodium hydroxide, using pheuolphthalein as indicator, the results 
being expressed in grms. of calcium oxide per 100 c.o. of juice. 

In titrating with acid the usually accepted colour change of phenolphthalein 
occurs at 8*2-8 *5 hence it will be noted that with phenolphthalein used as 
indicator in the titrations, the pH of the liquor before titmtion and the pH at the 
end of titration (which corresponds to the point of colour change of phetiolphth- 
aleiu), represent the initial and the final pU values of a pH titration curve the 

^ Abridged from a paper presented before the Division of Sugar Chemistry at the 67th 
meeting of the American Chemical Society, Washington, D.C.; already abstracted, 

1024 . 818 . 

* Subsequent to the completion of our measurements, Atmn and van Ginnbksn published 
some electrometric pH data pertaining to beet liquors. {Tijdiehr^, 1024-6, 89 ). 

* Hydrogen-ion Determinations,’* Pyroieotrio Bi-monthly Bulletin, uth September, 1080, 
8-6 ; £. A Slaolb and S. F. Aorbb, AhitraeU of B<uUriology% 1021, 1 , 6. 

*' CXABK, in his book: ’*The Determination of Hydi^en-lons.” 


640 




Hydro^eiifflon Values of Beet Sugar Factory Juices. 


iutermediate data of whioh are lacking. Oonsequently, to the extent that the 
and the alkalinity titration yaluee yary in a relatirely bOiietant manner, it can be 
said that the amount of acid required to pass from the higher to the lower pH 
yalue upon titration is a constant function of the change in pH, 

DisouesioN OF Data. 

The pH of diffusion juice in the Idaho factory yaried from 5*4 to 7*6, with an 
average of 6*5, and in the Nebraska factory from 5*8 to 7*9, with an average of 
6*5. Soda ash was added in both factories, and the acid-base equilibria in these 
cases are, therefore, modified by its presence, but this fact does not interfere with 
a study of the pH and titration values for the purpose of determining their simul¬ 
taneous relationship. The average pH yalues for first oarbonatation juice, second 
carbonatation juice and third saturation juice were, respectively, 11*2, 9*9, and 
9*2 in the Idaho factory and 10*8, 9*1, and 8 4 in the Nebraska factory. 

If these data be plotted on co-ordinate paper with time in days as abscissae, 
and pH and titrated alkalinity (as grms. of CaO per 100 o.c.) as ordinates on a 
double scale, curves showing comparatively the chronological variation in pH and 
alkalinity are obtained.^ It will be noted that while the general contours of the 
alkalinity and pH curves are similar, there are a number of points on the curves 
at which titrated alkalinity and pH do not vary in a relatively identical manner. 
It is therefoie concluded that there is no constant similarity in the variations of 
the titrated alkalinity and pH values of beet liquors, and that in oases where the 
closest control is desired an investigation of the pH yalues should receive 
consideration. 

If, further, the average of all the pH values determined for a given liquor in 
each factory be expressed graphically as an ordinate and the averages of all 
titration values (calculated as grms. of OaO per 100 o.c.) for the same products as 
abscissae, there is obtained a smooth curve whioh, from the region oipHlV^ 
shows a gradual decrease of pH with decreasing alkalinity until the region of pH 
9*0 to 10*0 is reached, after which there is a more rapid decrease of pH with 
decrnase of alkalinity, until a pH as low as 6*4 is reached. 

In the Idaho factory the average pN yalues for first and second oarbonatation 
and third saturation j uioes were systematically higher for a given average titration 
value during the second half than during the first half of the campaign. The 
average pN values of these three juices, corresponding to definite titrated alkalin- 
ities in the Nebraska factory, were considerably lower than those for either the 
first or second half of the Idaho campaign. In other words, the aoid-base 
equilibria were such as to give higher pH values in the Idaho factory for given 
titration values than in the Nebraska factory. This would indicate, for a given 
amount of total base or acid, the predominance of stronger bases or weaker acids 
in the Idaho factory. Yaiiation of soda ash in addition would be expected to 
exert an influence, though stored beets were used exclusively during the final two 
weeks of the campaign at the Nebraska factory and in predominant proportion 
during the second half of the campaign at the Idaho factory. 

Variations not Constant. 

Inspection of the curves indicated that there is no constant similarity in 
variation between pH and titrated alkalinity values for any given liquor in the 
same factory; in other woids the pH value is not a constant function of the 
titration value. Comparison of the slopes of the curves also shows a different 
function or relation between pH and titrated alkalinity under the conditions 


1 Thcbc curves are reproduced the qriginal paper. 
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represeuted by the three ounree. The maximum Tariation betweeu pJST and titra¬ 
tion values for all the data presented is probably to be found by comparing the pE 
values corresponding to any definite titration value in the Nebraska campaign 
and second half of Idaho campaign curves. In other words^ thare is a greater 
variation when comparing one factory (or region) with another than when making 
a chronological comparison of pH and titrated alkalinity for one liquor for a com¬ 
paratively limited period in the same factory. This is a conclusion which might 
be anticipated, and it is also probable that a considerable variation between pi? 
and titration values will be found when comparing different campaigns in the 
same factory, particularly when weather conditions vary consider^ly or when 
there is a variation in the types of soil in which the beets are grown. 

Daring two periods of two or three days each in the Idaho factory, fairly 
badly deteriorated beets were used in predominant amount. In both instances, 
there is a striking coincidence of pronounced dips toward lower pH values in the 
four curves representing diffusion, first and second carbonatation, and third satur¬ 
ation juices, about three days being represented between the beginning and end 
of the dips. Daring the second period, especially, there was practically no 
similarity between the variations in pi? and titrated alkalinity. Here, again, the 
pi? value is a more direct index than the titration value for changes in acid-base 
equilibrium. 

It must be remembered that some of the variations may be due to difficulty 
of close control of the station rather than to a variation in the pH representative 
of the operation in question. For instance, if it were possible to stop the process 
of first carbonatation sharply at th^ so-called ** break,” or point of maximum 
flocculation or sedimentation, the chronological pH curve for first carbonatation 
juice would be strictly representative of the variation in pH at which the * * break” 
occurs for different lots of diffusion juice. Such an exact relation could possibly 
best be obtained by relatively small scale experiments in which particular care is 
exercised to see that carbonatation is carried exactly to the **break” in each 
instance. However, the average pH values for first carbonatation juice in the 
Idaho and Nebraska factories sho^d be fairly typical. These were 11*2 and 10*8 
respectively. 

In view of the fact that filtrability, as well as elimination of non-sugars, is 
a determining consideration in factory operatioD, carbonatation of diffusion juice 
to the ” break” is, after all, not only a practical but also a scientific criterion of 
carbonatation. This is quite in agreement with conclusions which have been 
reached from determination of pi? values in connection with the lime defecation 
of cane juice in raw sugar manufacture. It is desirmble, however, to know more 
definitely the possible extent of variation of the pH of first carbonatation juice 
when the juice is in all cases carbonated precisely to the optimum point for max¬ 
imum cla^cation and minimum sugar loss. The constructive value of pH control 
for increasing average non-sugar elimination, particularly during second carbon- 
atation and third saturation should also be investigated. It may also be added 
that pH data in conjunction with ash analyses and alkalinity values of ash can be 
utili^ to advantage for studying acid-lme equilibria and for investigating a 
number of sugar factory problems involving primarily the behaviour of salts. 

Fboposbd XJsb 07 Test Pafebs. 

Beoently the use of thymolphthalein and thymol blue teat papers for control 
of first and second carbonatation, respectively, has been proposed by Sohonbbattm.i 
H is stated by Tdor* that a light blue colour of thyip^lphthalein test paper usually 
1 Nos. S,|S, 4. « VfrHn m HtM krift, IMS, SS; L8J,, ISM, 975. 





Hydrogen-ion Vnlnee of Beet Snger Factory Julcea. 


indicates the correct termination of the first carbouatation and that of second 
carbonatation by a bright blue colour of thymol blue test paper. It is evident, 
however, that only a limited pH range can he covered by these test papers and it 
remains to be determined whether this range is sufficiently great to meet the 
requirements of factories operating under the different conditions which exist. 
For instance, in this country the titrated alkalinity of first carbonatation jmce is 
generally lower in a Steffen than in a non-Steffen factory. 

The pH ranges of thymol blue (th 3 rmol sulfon phthalein) and thymolphthalein 
are given by Olabx^ as yellow 8*0«9*6 blue and colourless 9*3-10*6 blue, whereas 
our data show average pH values of 11*2 (Idaho) and 10*8 (Nebraska) for first 
carbonatation juice and 9*9 (Idaho) and 9*1 (Nebraska) for second carbonatation 
juice. The bright blue colour of thymol blue test paper coincides exactly with 
the average pJT value 9*1 found for second carbonatation juice in the Nebraska 
factory. However, in the Idaho factory the average pH values 9*9 and 11*2 for 
second and first carbonatation juices, respectively, would correspond to such deep 
blue tints of the thymol blue and thymolphthalein test papers as to pass beyond 
the range of these indicators. 


Deterioration of Cane Mill Juices from the Aspect 
of Acidity Increase. ‘ 

By W. L. MoOLBBBT 

For a number of years it has been increasingly evident that during milling 
operations there is a considerable loss of sucrose from deterioration due to bacterial 
action. The absence of a direct method of accurately determining sucrose in 
cane entering the factory has tended to obscure such losses. They have been 
indicated from the comparison of purity differences between first expieased juice 
and mixed juice in factories operating under the usual conditions, and the 
lessened difference in these purities when steps were taken to keep the plants in 
as sanitary a condition as possible* The development of bacteria around the mills 
results in acid products, and the increase in acidity may be used as an index of 
the amount of bacterial development. In 1923, Mr. Eobbbts found that the 
acidity of mill juices in the latter part of the train was as high or even higher 
than in the crusher juice, an unexpected condition, as, due to the effect of 
compound maceration, it would be expected that the acidity would decrease in 
proportion to the density. Steps were taken to keep down all sour accumulations, 
etc., as explained later and the results were immediate, the results being expressed 
as acidity per cent. Brix. This year, after taking various steps to reduce bacterial 
action to a minimum, the actual percentage increase of acidity on this basis was 
found to be very small. 

Following are extracts from Mr. Bobxbts’ report on his work :~-Cane stalks 
were examined and the juice as expressed by the laboratory mill was so much 
lower in acidity than that of the mixed juice, that it was evident that the acidity 
must be increasing in the milling plant. By analysing composite samples taken 
from each mill, from the pans below the mills, from pumps, macerators, juice 
troughs, tanks and supply pipes, and computing the results, it was evident that 
the increases in acidity and the subsequent losses d^e to this action were much 
larger than had been the prevailing opinion. The increase in acidity from first 

1 See his book: ** The Betermlnation of Hydrogen-Ions ” 

• Pepjsr presented at Third Annual Meeting of ^jsooiation of Hawaiian Sugar Teohnol- 
ogists, Honolulu, October S7th, ISM (here abridged)* 
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to last mill was especially marked towards the end of the week, making it praotioally 
certain that the deterioratiou was mainly due to an increasing unsanitary con¬ 
dition as the week advanced, the only thorough cleaning being given the mills 
on Sunday mornings. 

Another featuio was the rather large difference of acidity botw^n the intake 
and outflow of the maceration juices, indicating that deterioration was taking 
place, this being also true in the maceration distributors. (See Table 11). But as 
soon as these spaces were frequently washed no appreciable increase of acidity 
was found. It was expected that the relation of acidity in first mill and mixed 
juice would be in direct proportion to the dilution applied, but the acidity per 
100 0 . 0 . was in many oases as high or even higher in the third and fourth mill 
juices than in the crusher juice. 

A system of cleaning and flushing wiih hot water and lime all spaces through 
which the j uioe passed, sometimes three and four times a day, was initiated, with 
the immediate result that the percentage of acidity decreased and the olarifloation 
improved. 

With the beginning of the 1924 crop a routine was started by running hourly 
Acidity tests on each mill juice and the mixed juice. Acidity figures were 
inserted in the daily mill reports, and each time the increase of acidity was higher 
than usual, the engineers would take measures to improve the existing conditions, 
1;he figure of acidity per cent. Brix being used. 

The relatively small increase of acidity in Table 11 between Mondays and 
Saturdays, also between the crusher and last mill, when compared with the data 
in Table I for May, 1923, shows that it is possible for a factory to operate with a 
comparatively small percentage increase, thereby resulting in considerable saving 
of undetermined loss around the milling plant. 

TalU L 

Averages for May, 1923. 


Fibst Mill. Second Mill. Thibd Mill. Foubth Mill. 

Brix. Acidity. Brix. Acidity. Brix Acidity. Brix. Acidity 

Mondays . 19*70 .. 0 086 .. 9 10 .. 0 164 .. 6*24 .. 0*160 .. 2*88 .. 0*209 

Tuesdays . 20*31 0*089 .. 9 66 .. 0 166 .. 6 00 .. 0*217 .. 2*77 .. 0*361 

Wednesdays.. . 20*24 0*079 .. 9*60 .. 0*179 .. 6*80 .. 0 276 .. 2*62 .. 0*696 

Thursdays . 19*60 ,. 0*077 .. 8*70 .. 0*161 .. 6*40 .. 0*278 .. 2*20 .. 0 727 

Fridays . 21*00 .. 0*076 .. 8 66 .. 0*187 .. 6*20 .. 0*308 .. 2*05 .. 0 732 

Saturdays . 20*40 .. 0 079 .. 8*90 .. 0*226 .. 5 10 .. 0 392 .. 2*06 .. 1*024 


Average.. 20*21 .. 0 084 .. 9*07 .. 0*177 .. 6*62 .. 0*267 2*61 .. 0*629 

Table IL 

Average Orop, 1924. 

Average Crop, 1984. All Mondays’ Crop, 1934. All Saturdays' Crop, 1934. 
Crusher .... 19*99 0*0096 9*048 .. 20*61 0*0086 0*041 .. 19*70 0 0114 0 068 

Firstmill... 18*10 0*0092 0 061 18*67 0 007^ 0*041 18*02 0*0112 0 062 

Second mUl. 8 60 0*0051 0*069 9 00 0*0039 p*048 8*84 0*0061 0*078 

Third mill . 6*84 0*0036 0*061 6*10 0 0028 0 046 6*21 0*0040 0 076 

Fourth miU. 2*18 0*0014 0*068 2*47 0*0012 0*049 2*97 0*0024 0*082 

As a result of the above work done by Mr. Boberts, the writer has made 
similar acidity tests on his visits to 12 other factories operating under usual con¬ 
ditions, the increase of acidity being found very marked, especially in factories 
with the longer trains (see TaUe Hl}.^ 

The type of mill juice strainer in general use is not self-cleaning and sour 
accumulations gather under the screens. This probably accounts for the latgest 
part of the acidity increase found in the different factories, the balance coming from 
eonr4|BCUmulations around the naill beds, cheeks, julhtfiumesand receiving tanks. 


t Here coodhnied. 
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Table III. 


Acidity Iitobeasb bbtwbbn Units bxprbssbd as Pbbobhtaob. 


Percentage Increase between Units. 

isttoard. 

1st to 4th. 

ist to 5th 

ist to 6th. 

ist to Tth 

Olowalu Ccmpanyi. 

— 

24 .. 


• $ 

,, — 

Olowalu Ocmpiuiy. 

105 .. 

140 .. 

— 

— 

— 

Kohala Sugar Company. 

85 .. 

122 .. 

— 

.. — 

— 

Hawi Mill A Plantation Go., Ltd. . 

84 .. 

76 .. 

88 

.. — 

.. — 

Lihue Plantation Co., Ltd. 

67 .. 

256 

300 

., — 

.. — 

Oahu Sugar Co., Ltd., . .. 

77 .. 

160 

195 

,, — 

— 

Waialua Agricultural Co., Ltd. 

56 

109 .. 

145 

.. — 

.. — 

Pioneer Mill Co., Ltd. 

117 .. 

141 

287 

.. 260 

.. — 

Pioneer Mill Co , Ltd. 

78 .. 

105 .. 

160 

.. 190 

.. — 

Ewa Plantation Company.« .. .. 

158 

285 

430 

.. 454 

.. 525 


With intensiye milliDg it is probable that acidity increase cannot be entirely 
eliminated, but the evidence above indicates that when precautions are taken to 
keep the plants in a sanitary condition the increase can be kept down to a small 
amount. 

Antiseptics are hardly to be recommended, as in the writer’s opinion large 
quantities would have to be used to become effective. The use of a high pressure 
hot water hose with a small outlet is the best means of dislodging all accumu¬ 
lations, the flushing being done every three hours. If done often, only small 
amounts of water will be needed and a minimum of juice dilution will result. 
A steam hose, while effective at points close to the nozzle, would not have enough 
force to dislodge accumulations under the screen in the juice strainer. 

The acidity test is simple and can be readily made in any laboratory with 
N/2*8 sodium hydroxide and sensitive neutral litmus paper, as follows : 100 c.c. 
of the juice are transferred to a porcelain dish, and the standard alkali run in 
from a burette, a few tenths of a c.c. at a time. After each addition of alkali, 
stir and test with special neutral litmus paper by making a mark across the width 
of the paper with the stirring rod. The first trace of blue colour denotes the end 
point. Each cubic centimetre of alkali of the above strength represents 0*01 per 
cent, acidity in terms of minus OaO. Therefore, a crusher juice titrated as above 
taking 2*1 c.c. of alkali will have an acidity of 0*021 per cent. With a crusher 
juice Brix of 22*1 the acidity per 100 Brix or acidity per cent, density would be 
0*095, this being obtained by dividing the per cent, acidity by the Brix and 
multiplying by 100. See Methods of Ohemioal Control,” 1924, page 42, 
^’Titration with Litmus.” 

The saving effected by stopping deterioration around the milling plants is 
hard to express in deflnite terms, as the decomposition processes are very complex. 
If it is assumed that the acidity increase is acetic acid at the direct expense of 
sucrose, the difference between the 1923 and 1924 conditions might amount to a 
saving in sucrose of about 1*75 per cent., but because of lack of sufficient reaction 
data, this figure may not be very close. From the juice purity aspect more 
definite figures can 1^ given : a depression in mixed juice purity of 1*0 through 
deterioration, which is not unreasonable according to other tests, corresponds to 
about 1*2 per cent, sucrose loss. This in turn amounts to approximately an 
additional 1*0 per cent, lower recovery in the boiling house, or a total of 2*2 per 
cent. It is therefore evident that any saving of undetemiined loss around the 
milling plants by preventing deterioration is well worth the effort expended. 

1 Tests taken about ao mins, after Btartiqf.!rom a clean miU. 

STest on'**A’* tandem with unstralaiA Juice pump. 
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Tile Isoelectric Theory: ite AM>licatioA to the 
Defecation of Cane Juice.' 

B7 V. HABDY. K.A.. 

FrofiBMOr of Ohamlitnr axul Soil toonoe* Imporlal OoUego of 
Troploal Agrloultura, Trinidad. 

The I86BLE0TB10 Theory. 

The iioeUcirie point of proiteim, —The oonoeption of the ieoeleotric point is 
due to W. B. Hardy,* of the University of Cambridge, who observed the re¬ 
markable behaviour of boiled egg-white protein suspended in water through 
which an electric current was passed. He found that the direction of movement 
of the egg-white particles under the ip^uence of the electric current could be 
controlled merely by adding alkali or apid to the liquid. When the reaction of 
the liquid was alkaline, the protein particles migrated to the positive electiode, 
and therefore must have earned electro-negative charges; when the reaction of 
the liquid was acid, they moved towards the negative pole, indicating that their 
charges then had positive sign. Very small degrees of alkalinity or of acidity 
were found to be sufOlcient to produce these results. 'When the reaction of the 
liquid approximated to neutrality, the protein particles remained stationary. At 
this point, the particles therefore could have possessed no resultant charge, neither 
negative or positive, so that their condition was ieoelectric. These observations 
with egg-white have since been reproduced for many other proteins. 

The electrical behaviour of proteins, however, is not in itself of such great 
interest as the changes in properties that occur when proteins are brought into 
the isoelectric condition. Many of the properties of proteins dispeised in water, 
depend on the degree of hydration of the particles, that is, on the intimacy of 
their relationship or association with water molecules.^ It has been amply demon¬ 
strated that the degree of hydration of certain proteins tends towards a minimum 
as the isoelectric point is approached, whether from the alkaline or from the acid 
side. Thus, at the isoelectric point, suspensions of these proteins exhibit least 
viscosity, and possess least stability. Frequently, they are spontaneously preci¬ 
pitated when brought into the isoelectric condition, or they may easily be 
precipitated at this point by heating, or by adding alcohol, which aids in effecting 
further dehydration. 

The whole subject of hydration of matter, whether it be colloidal, molecular 
or ionic matter, is not only intimately bound up with colloidal behaviour, but 
also with the question of solubility of matter in water. In general, soluble 
matter may perhaps be regarded as matter which enters into intimate relationship 
with water molecules; and insoluble matter, that which exhibits no such pro¬ 
pensity. According to this simple view, the effective precipitation of hydrophilous 
colloids by added simple ions is therefore decided by the ability of the simple ion 
either to out off the colloid from close association with water in the case of lighJtly 
hydrated colloids, or to reduce the degree of hydration in the case of heavily 
hydrated colloids, by abstracting water nom them. In the first case, Hho preci¬ 
pitation process is essentially similar to that which occurs in many simple 

I Abridged from Tropieai Agrieuaiiiee, im, a. 179-181, asi-m In a prefatory note to this 
series of articles by Prof. Habdt, It Is pointed out that the Isoeleotrio Theory of Colloidal 
Behaviour is nowadays reeetving dose attention from sdentiac workers In many fields, and 
already its application has hdpM to sdve numerous problems that have heretofore baffled 
investfgators. in that it has rCplaoed empiricism bjr scientific orderliness. It must be ad¬ 
mitted, nowever, that the Theory presents some serious diffloplUes and limitations, and that 
it is by no means a final statement of tntth. Nevertheless, owing to the sfiggestive nature 
of certain of its bearings, it is of tome interest to publish this account of the Theory as 
applied to ^e defecation of cane fuioe. 

* Prooee$)tii0 of the Moyol Soekty, lltlt 9li 110. 
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eleotrolytio interactions, whereas in the second case, the process is quite different^ 
being the result of actual water abstraction. Between these two extremes, inter¬ 
mediate oases doubtless exist. A recognition of these facts will enable one to 
correlate certain phenomena that at first sight appear incompatible, as a study of 
the specific examples to be described should clearly show. 

Ths Dkfxoation of Oake Juice. 

The principal colloidal substances that occur in fresh cane juice are proteins, 
pentosans, pectins, colouring matters, hydrous silica, waxes, fats and soaps. In 
addition to these, varying amounts of different colloidal decomposition products of 
celluloses, such as pentosans and pectins, are generated daring shredding, milling 
and maceration, and even during defecation itself, through the hydrolysis and 
breakdown of the components of minute particles of fibre or hagacillo that pass 
the juice strainer. 

The colloids of cane juice exhibit various degrees of hydrophily ; thus, the 
protein, pentosan and pectin components appear to be very highly hydrated, whilst 
colouring matters, silica and fatty substances are probably only relatively slightly 
hydrated. We should therefore expect in accordance with our preliminary con¬ 
siderations, marked differences in behaviour in the two types of colloids during 
factory treatment. 

Type AHighly Hydrated Colloids. 

(1) Proteins .—The soluble protein component of cane juice (comprising some 
9 per cent, of the total non-sugar solids), is probably mainly albumin, along with 
its products of hydrolysis or of intermediate metabolism, namely, proteoses 
(albumoses). peptones, polypeptides and amino-acids. Albumin is altered or 
* * denatured*’ in some way by heating. The denatured product, unlike the natural 
substance, appears to be relatively lightly hydrated; it, therefore, exhibits marked 
amphoteric properties, as was shown by W. B. Hardy in his experiments on 
boiled egg-white, previously mentioned. Hence, one important effect of heating 
cane juice is to render its albumin component more susceptible of precipitation, 
either spontaneously (particularly at the isoelectric point), or through combination 
with certain added simple ions such as calcium-ion. The importance of the first 
effect has been sufficiently stressed by Farhell.^ 

Proteoses, and other simple associations of amino-acids, are not strictly 
colloidal. They are probably little affected (dehydrated) by heating. Neverthe¬ 
less, they play an important r6le, along with the higher proteins, in that their 
amphoteric properties ** buffer ” cane juice against changes in acidity or alkalinity, 
and thus protect it from the deleterious effects of excessive liming. 

(2) Pentosans .—^Unlike albumin, pentosans (** cane gum ’*), in aqueous dis¬ 
persion, are apparently not denatured (dehydrated) by heating. Their stability in 
the highly hydrated condition, therefore renders them particularly capable of 
resisting precipitation during the ordinary processes of defecation, so that 
pentosans form a conspicuous component of final syrups and molasses. The 
relatively low concentration at which simple ions occur in cane juice which has 
been treated with the various electrolytes (such as lime), that are employed in the 
cane sugar factory, is probably ine^eotusd in producing the so-called lyotropic 
precipitation effect discussed in a previous section. 

In practice, partial elimination of pentosans from cane juice may apparently 
be brought about either by generating some highly re-active fiocculent solid 
within the juice (as in the oa^patation process, and use of lime and phosphoric 
acid), or by adding to the juice a suitable substance previously prepared for the 
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purpose (es kieselguiir, hydrous alutaiuitim siiioate). It is belieted that, in both 
oases, the solid ^'adsorbs** some of the pentosan, and, by entipaiiimeiit, ranoveeit 
from the juioe on subsequent settling or filtniion. 

There is some donbt as to the relatire effloienoy of these agents as pentosan 
remorers, and farther speoifio inrestigations are urgently needed tb t^t their 
ralue. Some authorities maintain that effeotive adsorption by solid particles of 
eren such highly hydrophilous oolloids, as pentosans, is partly controlled by 
reaction, being especially favoured by acuity. The writer recently eaEamined the 
effect of simple ions on solutions of pure arahan at different pH values, and noted 
that certain ions which tend to produce cloudy precipitates were especially 
effective in the more highly acidic solutioua {pH 2*5 to 3*9). This result probably 
depends, however, on a suitably high concentration of pentosan, but at least it 
indicates a iendency. Nevertheless, one should regard adsorption at a surface 
primarily as a function of the reactivity of that surface, although doubtless both 
this factor, as well as the tendency of a colloidal solution to separate into its 
phases, is conditioned largely by external circumstances, in particular, by 
hydrogen-ion concentration. 

Apparently insufficient attention has been given by sugar technologists to the 
fundamental question of adsorption at surfaces in relation to the efficacy of clari¬ 
fication processes in cane sugar manufacture. Indeed it appears from the very 
recent work of Bond in Hawaii' that defecation by liming is primarily a function 
of the phosphate content of sugar cane juice, for, the higher the phosphate content, 
the greater the quantity of fiocculent hydrous calcium phosphate produced, and 
the better the defecation. Herein mi^y lie a definite relationship between soil 
conditions, manurial treatment and sugar factory experience, for agriculture can 
no longer be regarded as entirely divorced from the manufacture of tropical crop 
products. 

(3) Pseftna.—*Because of their high degree of hydration, pectins somewhat 
resemble pentosans in their behaviour during sugar manufacture, but, because of 
their different chemical constitution, they exhibit certain peculiar features which 
are worthy of special mentiou. The unsatisfactory state of our knowledge con- 
oerning the constitutiou and mode of occurrence in plants of peotic substances, 
ha^ been considerably corrected by recent researches, e.g., by Nanoi, Baton and 
Lino,* but much stiU remains to be done from the point of view of colloid science. 

Pectin occurs in plants probably as an insoluble **8alt” (protopectin) con¬ 
taining calcium, magnesium and perhaps iron.* During ripening processes, 
protopectin may become **soluble” (yielding peotiuogen), and fiimlly, through 
hydrolysis, de-esterifioation jxmf occur, resulting in the formation of a new 
substance (peotic acid). Ohemists have explained these changes mainly without 
reference to colloidal behaviour. It is perhaps justifiable to assume, however, 
that the so-called protopeotin salt is actually a colloidal complex rendered insoluble 
by surface combination with preoipitatiiig ions (Oa, ICg, Fe,), acting in a medium 
of reaction alkaline by reference to an isoelectric point. 'VHieii the medium is 
rendered more acid, the metallic ions may be progressively replaced by hydrogen- 
ions, so that the colloid finally beoomes soluble,” or the anions of the added acid 
may remove the adsorbed metal ions by forming insoluble simple salts therewith 
(for example, oxaUc acid gives insoluble oxalates). Ones in solution, peotiuogen 
might behave in a reverse direetibn niider the influence of slteced reaction and of 
added matallio ions. Thus, in the defecation process, the peotuiogen prssent in 
oaml juice may be partly eliminated by the oombified effect of heat and lime—the 

* " .. . * " * " —I.... . . . . n i. m , . . . . .. . 
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one oeueing eed tlieotherpfeoipitatioii, thMigh increased hydroxyl- 

ion and oaleiam«toa coneentration. It is quite likely that peetinogen is much 
more prone to dehydration on heating than are pentosans. Fabicell,' howeyer, 
interprets pectin precipitation differently. He assumes that liming actually 
hydrolyses (de-esterifies) the peetinogen of cane juice, producing peotic acid, and 
that this then forms insoluble * * calcium peotate.*’ In any event, peotic substances 
appear to be effectively eliminated in the ordinary defecation process, in which 
respect they differ irom pentosans. The total peetinogen content of sugar cane 
juice rarely exceeds per cent, of the total non-sugar solids (compare 9^ percent, 
for pentosans), so that usually little trouble is experienced in removing them 
completely. 

Type B Slightly Hydrated Colloids. 


(1) Colouring maffrrs.—-Not much appears to be known about the physico* 
chemical properties of plant pigments; most of the work so far accomplish^ has 
been concerned mainly with the elucidation of their chemical composition and 
structure. The soluble plant pigments occurring in cane juice comprise a catechol 
tannin and, in some cases, certain red and purple authocyanin-like compounds. 
These substances are little removed during ordinary defecation processes, but 
require powerful adsorbents, such as deodorizing carbons, for their complete 
elimination. They can scarcely be regarded as typical hydrophilic colloids, and 
are perhaps best classified as semi-colloidal compounds possessing the properties 
of indicators. 

During defecation, various other colouring matters are produced in sugar 
factory liquors, especially when cane juice is limed to relatively high alkalinity. 
Most of these secondary pigments appear to be cyclic compounds of **humin” 
type, and may be derived, either from the lignin component of cane-fibre, ligno- 
cellulose, or from reducing sugars. Little is known of their constitution and 
properties, beyond the fact that powerful adsorbents are required to remove them 
from solution. 


(2) HydrouM silica ,—Silica occurs in plants mainly as a hydrophilic colloid^ 
either in the free state, or combined with other colloids. In addition, silica 
occurs in smaller amount in ester-like combination with some polysaccharide 
component of the plant, ii^ueh the same manner as sulphate and phosphate 
may occur.* In order to render the silica component of cane juice completely 
precipitable, it has been found necessary to superheat the juice to llfi^C.* 
The precise effects of this operation are not clearly described in literature. They 
may be two-fold: (1) hydrous silica may be detached from colloidal combination 
through diminished hydration, and (2) the true organo-siliceous compounds may 
be hydrolysed (de-esterified) by the heat treatment. In any case, gelatinous 
hydrous silica is probably thus liberated in the free state into the juice. 

There is evidence for the view that hydrous sUioa is a colloidal ampholyte, 
exhibiting an isoelectric point at approximately pH 1*2. Hence, free hydrous 
silica dispersed in previously superheated cane juice is exposed to an 
environment whose reaction is well on the alkaline side of its isoelectric point. 
The colloid will, therefore, behave as a highly active colloidal anion, and will 
readily combine with oaloium<^ions to form an insoluble oalcinm-silioate complex. 
In this way, liming and settling effectively remove ali free hydrous silica from 
cane juice that has been suitably preheated. 


ltS4, m, 4S0, _ 

* Mullir, iwn., tt, 579; also UiRi>, Md,, 1838. 


• Kasoi and ttAW, 1985, 44, 1, IT. 

sTm, 44, and Fabnbll, ibid , 1888, 18,856. 
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(3) WaxM, faU and Waxes end fats ooour in cane juice probably as 

anhydrous (suspensoid, hydrophobic) colloids* or at least as only slightly hydrated 
colloids. In themselyes, they are not amphoteric compounds; indeed they are 
scarcely soluble in water. Nerertheless, because of their Ene state e! subdivision, 
they exert a marked effect in retarding filtration of sugar liquors. They are also 
troublesome in that they produce evaporator scale, ‘V^en acted upon by 
alkalies, fats and waxes, as is well known, they form soaps. Soaps may exhibit 
hydrophilous properties to a marked degree. Thus ordinary sodium soap 
behaves as a hydrous colloidal electrolyte, yielding sodium*ions and colloidal 
fatty^acid anions on dissociation. The sodium-ions of soaps may therefore be 
combined chiefly at the surface of colloidal anions, and may be susceptible of 
replacement by, say, calcium-ions, yielding insoluble complexes (calcium soaps). 

In sugar manufacture, hydrolysis of waxes and fats doubtless occurs as a 
result of heating at certain (relatively alkaline) reactions, but the use of lime 
effectively prevents any manifestation of hydrophilic behaviour, because insoluble 
calcium complexes are immediately produced. Nevertheless, even floccules of 
calcium soap appear still to hinder filtration, because of their greasy nature, so 
that the addition of some mechanical aid, such as kieselguhr is often found 
necessary in order to effect easy elimination of fats and Waxes from sugar liquors. 

It 18 evident from the foregoing discussion, that the application of the 
isoelectric theory of colloids to the complex system, cane juice, brings out many 
obscure interrelationships, whose recognition helps the student not only to 
visualize various changes that occur during defecation, but also to suggest 
fresh research along lines that might lead to impiovement in existing methods. 


Department of Overseas Trade Reports. 


Bfain. 

The crop yield from cane sugar lor 1924-25 is below that of the last few years This 
s said to be due not only to the ravages of the disease referred to in last year’s report, but 
also to the fact that the climate in the sugar cane districts appears to be gradually Changing. 
The usual varieties of cane do not seem able to withstand the lower temperatures. 

The production of beet sugar has reached the record figure of 213,000 tons, as against 
164,000 tons in 1923. The average price of beet in the Granada district was about pesetas 
100 per metric ton, and the average yield of sugar per ton, 12 per cent. 

It is estimated that from every metric ton of beetiopt, molasses valued at 8 pesetas, 
and pulp valued at 4 peseta6, are obtained, in addition to the sugar. 

Tub Juoo-Slavxa Beet Suoae Iesustut. 

Owing to the high prices promised to the peasant producers and the exceptionally 
fiivouxable weather conditions, an abnormally heavy crop of beet sugar was produced in 
1024, the total quantity of roots grown being estimated at 1,200,000 metric tons, and the 
sugar manufacturers, who have in previous years complained of the shortage of raw 
material, were faced with another situation—that of being under contract to pay for beet 
at higher prices than the state of the world's sugar market warranted. In some oases the 
money with which to pay the growm Jor the beet delivered was not forthcoming within 
reasonable time, and this circumstance, together w{th tl^ differenoe between the prioe 
offered in advance for the 1925 crop and that denumded by the growers, has led to a 
smuggle between the pessants, who fprmed an association of sugar beet growers, and the 
cartel of msfiufaotnrers. At the time of writing this struggle is still acute. 

It is said that when fixing in advance ffie ptkies lor the 1924 beet^ crop the 
manttl(giOtui«rs based their caleulaiion on IhepeHoe ^ Adiferton for sugar, whereas at 
the tiiiM they^b|d to buy in the roots, the worWs market j^cehad Isllen to £16 or £17 
per ton. 


Department of Overseas Trade Reports. 


It is oBtimated that the total pioduction of sugar for will reach 186,060 torn. 

JugoslaTia’s consumption of sugar is from 70,000 to 80,00Q tons per annum, so that 
there should be an exportable surplus of from 50,000 to 60,000 tons, mostly of the qualities 
known as granulated and fine granulated. Locally grown sugar enjoys the protection of 
a duty of 3*80 dinars^ per kilogram, and it has been recently decid^ to reduce by 30 per 
cent, the freight charges on sugar carried by the State railways. Strenuous efibrts are 
being made to find markets abroad for .the surplus sugar, and some has already been 
exported to Italy and Rumania. 


Correspondence. 


THS OBiaiN OF MOSAIO IN CUBA. 


To THB Editou, ** Thb Intbenational Sugar Journal.” 

Sir With regard to my claim made in your January issue that Argentina can be 
absolved from any charge of having been responsible for the introduction of mosaic into 
the various sugar producing countries of the American continent, I beg to offer some 
additional evidence that this country is not to blame so far as Cuba is concerned. 

It appears that the Havana newspaper El Sol in its edition of the 15th of June, 1924, 
published an account of a lecture given by Ingeniero Gonzalo M. Fortun, Director of the 
Estaci6n Agrondmica of Santiago do las Yogas, Cuba, in which he was represented as 
having stated that the mosaic disease had been taken to that country for the first time in 
cuttings of cane imported from the Argentine. This account was reproduceda.id criticized 
by the Argentine sugar publication La Induttrta Asuear$ra in its number of August of the 
same year. This inspired Mr. Fortun to write to this journal in a letter published in 
December, stating that his lecture had been badly reported by the Havana newspaper, and 
sending them a copy of the lecture as read by him. The Induitria Azucatera reproduced 
the lecture in fall, but pointed out that Mr. Fortun had spoken at length about the P.O J. 
36 cane they had imported from the Argentine, and the fact that it was infested with the 
mosaic disease, without stating very clearly that this was not the variety which introduced 
the mosaic disease into Cuba for the first time. 

In answer to this last criticism, Mr. Fortun addressed another communication to the 
Induitna Azucarera, which was published by that journal in April last. In this letter he 
says : I have just read through the December number of your interesting journal, and 
have pleasure in writing to you again in order to confirm my explanation of the point 
referred to in my last letter whi^ you publish. Without wishing to initiate any 
controversy on the matter I wish to point out the fact that what I said in my lecture was 
that the Java 36 cane which came from the Argentine Republic was that from which we 
got acquainted with the mosaic disease in the Estacibn Experimental Agronbmica, but at 
the same time I did not fail to state clearly a number of times, and in great detail, the fact 
that at that time the disease was already known in the district of Cienfuegos, where it 
existed in the plantation of the Central Soledad, and also in the eastern part of the island, 
in the neighbourhood of the Termino Bfunioipal de Quant&namo. I stated also that the 
origin of the infestation of these two districts was not known. It can be stated that we 
know very definitely therefore, without the slightest doubt, that the mosaic disease was 
known in Cuba before the Java 86 cane was introduced here, and this statement I affirmed 
without any ambiguity whatsoever in my lecture to which you refer. I hope therefore 
that you wiU interpret my conference in this way. The introduction of the mosaic 
disease into Cuba is not to be attributed to the Java 36, as we know that the disease was 
prevalent in Cuba before the introduction of this cane, even the exact districts being 
known. It was the eppearence of the disease in the Estacibik Experimental Agronbmica 
for which the Java 36 was responsible.** 

Estadbn Experimental Agriobla, Yours very truly, 

Tttouman, ^ Wk. B. Cross* 

Argentina. _ 

11 Dinar Is normally equal to 1 franc. 
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Pi^licatioas Hecchred. 


Thi$ m^maats of Sugar BaSning. 0. Bairdorl aitd J. A* B. Ball 
z + 240 pages ; 8to. (The Ohemioal Fubliihiiig Qompanyi of Eastou, 
XJ.S.A.; Williams A Norgate, Loudon, England*) 1926. Price : 
208 * net. 

As the Canadian authors of this new work remark, books on the subject of 
sugar refining are remarkably^ few in number, an unfortunate fact in every way. 
Their contribution, though not a lengthy one, contains a good amount of useful 
matter, of value more especially to the young technologist; and it therefore forms 
au o^rtune addition to the literature. 

Dividing their work into three parts, they deal in the first with raw sugars, 
their chemical and ]>hy8ical characteristics. These four chapters are of value 
alike to the technologist and the commercial man, especially that on valuatson for 
refining purposes. But the general acceptance in the calculation Bof** polarization ” 
as repiesenting the sucrose in blackstrap will suiely lead to erroneous results, 
assuming that here the direct polarization is indicated. Three graphs on pages 
22-23 are really quite illegible, and their position in the book is not as stated 
later on page 41. Then, having observed that the rate of inversion of solutions 
of centrifugal and molasses sugars is more rapid in the instance of the latter 
lower-mde product (other conditions being equal), this phenomenon ie assumed 
to be due to ** some form of catalytic action on the pait of the reducing sugar, 
which iu such cases may play the rdle of au inveitive agent,” a theory which 
should be given some substantiation before publication in an elementary 
textbook. Part n deals with refining operations proper, affining, clarification, 
char filtration, boiling various grades and workiug up intermediate and end 
products. This is the most important section of the b^k, and summarizes in an 
adequate wky the practice of the art. Here again one must remark on the editing 
of tne book, e.g., that the system of contractions adopted is not an attractive 
one, so that the effort to follow a typical system of filtmtion ” on pages 72-73 is 
not le ssened in consequence ; while references are made on pages 74-75 to ** Table 
VUI,” which does not appear to find a place in this edition. Part 111 is mostly 
taken up with a consideration of the materials used in Vefining, particulaily with 
char, its manufacture being described; and the chapter on technic^ and 
commercial balances is by no means the least useful part of this section. It may 
be added that Messrs. Babbobf and Ball throughout their book treat of the 
elements of refining mainly from the chemist’s point of view, excluding in con¬ 
sequence detailed descriptions of plant and omitting engineering questions in 
general. 

Summing up briefly the value of this new work on refining, it may be stated 
that it contains much useful practical information on the art which hitherto has 
not appeared in print, and that, seeing this information is for the greater part 
accurately and clearly expressed, it is therefore a volume which should be appre¬ 
ciated in our industry. But one is obliged at the same time to remark that the 
book is somewhat marred (especially as it is a work intended for the student) by 
the typographical errors it contmns. These are too numerous, and a litUe more 
care in passing the volume lor the press would have resulted in a more 
satisfactory contribution. _ 


The OonlLgaration of the Saccharides. By Prof. Dr. J. Bfieseken, of the 
Technical University of Delft; translated by Dr. Samuel Coffey. 
Part I: Monosaccharides ; Part II; Polysaccharides. (A. W. Sijthoff’s 
Publishing Co., Leyden, Holland). 1926. Price: FI. 6*0 (for both 
parts). 

This monograph (which is the second of a series of Monographies chimique$t 
ihioreUquet et pratique$, published in French and in English by the Chemical 
Society of Holland), gives an account of the investigations which have led to our 
present knowledge regarding the chemical configuration of the various members 
of ^e sugar group. Only the most essential points regarding the empirical com- 
positi^ of meee substances are therefore here consmered; but the position of 
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their atoms in spaoe is treated in a fair amount of detail, considering the scope of 
the publication. Chapter I of the First Part deals with the composition of the 
aldoses and ketoses; Chapter n with the conhguratiou of tnoses, tetroses, 
pentoses, methyl pentoses and hexoses, and also at some length with the cyclic 
structure of the monosaocharides. Chapter I of the Second Part is a general 
discussion on the polysaccharides, this being followed by one on the con^sition 
of sugar«like bodies, and latterly of non-sugar-like forms, including of course 
starch and cellulose. This is a work which will be found to Be of not a little ralue 
by the student of the ehemistry of the sugars. 


Rapid Means of Sharpening Cane Knives, Bills, 
Machetes, etc., using the “Acuto.” 

Generally for the sharpening of oane knives, cane bills, cutlasses, machetes, bolos, or 
other form of implement used for the harvesting of sugar cane, a grindstone is used for 
restoring its sliarp edge, when after a time it has become blunted. 

But this method has two disadvantages: In the first place, more time than is desirable 
may be expended on the operation, two men being required for it, one to turn the wheel, 
and the other to hold the knife to it. 

In the second place, the use of a grindstone is wasteful of the life of the cane knife or 
other implement in use, since, even in fairly skilful hands, the blade is comparatively soon 
worn down. 

A much more rapid and more economical means of sharpening is afforded by the use 
of the ** Acuto ” (shown in the illustration), the method 
of using which will at once be seen. It consists of a 
disc of hard steel, held by means of a screw in a frame, 
this device being used to finely pare the blade of the 
implement, leaving a very sharp cutting edge. In this 
way, much less of the steel is removed than in the 
case of the grindstone, and sharpening is effected in a 
fraction of the time. 

With the handle of the knife against the chest, and the other end resting against a 
block of wood (which may be fixed on a small trolley on wheels, so as to be moved easily 
from place to place by members of the cane cutting gang), the man draws the ** Acuto '* 
along the edge of the blade towards him, thus shaving off one side of the edge. Then the 
same thing is done to the other side of the edge of the blade, using the other slot of the 
sharpening device (both of which are clearly seen in the illustraiion). No very great 
pressure need be used, and the result of a few strokes is a very keen cutting edge, which 
has the same degree of sharpness along the whole of the blade. 

This sharpening is accomplished in a fraction of the time, with a fraction of the steel, 
and by a fraction of the energy, compared with the somewhat wasteful means of using a 
grindstone. When the hard steel diso is worn (which takes a long time as can be revolved 
to expose a fresh part of its edge) it can be instantly removed by undoing the screw 
shown, and substituting a new one. 

This is an invention, the practioal utility of which must be apparent at once to all. 
It should fill a long-felt want for an efficient and economical sharpener, and it is expected 
to be largely in demand for oane cutting, and for other orops using similar harvesting 
implements. 

The ** Acuto ” costs only about 2s. (or 50 cents.) each and weighs about 1 lb. each, 
unpacked. Its great utility under any particular conditions can easily be demonstrated 
by ordering a few dosen for dispatch by parcel post for trial by the oane gang. 

' This apparatus is luaiketed in the cane sugai induHtry by The Sugar Manufacturers' 
Supply Oo., jutd., 9, St Dunstan’s Hill, London, £ (Cables '^Sumasuco, Loudon.'O 





Brevitiesi 


It will be remembered that PabTauH) in his olaasioal experiment on alcoholic ferment* 
ation, had observed that the gas evolved contained constituents other than OOg. This 
residuum he thought to be nifiogen, but numerous later chemists who have studied the 
matter have not arrived at its exact composition. Now M. Piorar has identified the rare 
gas argon in it, using the spectroscope for doing so. His hypothesis to account for its 
presence is that it results from the disintegiatiou of radio-active potassium, present in 
the salt nutrients used. 


Heferring to Dr. Waltbr Mboklikbuho’s interesting article on the infiuence of the 
water content oi a decoloiizing carbon on its adsorbing power, ^ it should have been 
mentioned that this was a contribution from the Central Laboratory for Inorganic 
Chemistry of the firm, Verein fur ohemische und metallurgijwhe Produktion, in Aussig 
a. E , Czecho-Slovakia, which firm was formerly known as Osterreichischer Verein fur 
chemische und metallurgische E^oduktion, the manufacturers of the well-known highly 
active carbon, ** Carboraflln,’* which at the present time is being applied in the Con¬ 
tinental beet sugar industry. _ 


We regret to notice the death oi Mr. Wii. G. Eat, C.B.K., one of the leading men 
in the public life of Trinidad. Mr Eat, a native of Glasgow, had been connected With 
the Caroni Estates since 1891, formerly as engineer, and more recently on the 
reconstruction of the company (the Caroni Sugar Estates (Trinidad), Ltd.) as Attorney 
and General Manager. He identified himself prominently with the commercial and 
industrial affairs of the Island, and did much towards furthering its interests He was a 
member of the Legislature for many years, and will be remembered as a highly respected 
member of the community of Trinidad. 


quidh, H. A. Ellis, M.B., Ch. B., uses a convenient 
modification of the^colorimetric method. He follows the usual procedure of comparing the 
colour of the sample treated with the indicator with those of a series of standard buffer 
solutions. But instead of employing test-tubes the standard consists of small sealed 
capillary tubes, three of each of which fastened side by side on a card produce the appear¬ 
ance of a thin strip of colour about | in. wide. Each card has a series of such sets of tubes 
fixed to it, covering the whole range of pS of a particular indicator, and each set differs 
from those on either side of it by 0*2 of a pS value. This **Capillator ” has been put on 
the market, and for routine work should be of some convenience. 


We are sorry to record the death on August 17th of Mr. Thomas Steel, F.C.S., 
F.L.S., who until his retirement about six years ago held an important position with the 
Colonial Sugar Refining Co., Ltd., of Sydney, Australia. Mr. Steel, who was 66, was 
bom in Gourock, tiootland, and received his early training under the late Thob. R. 
OoiLviB, of Greenock. He was a raau of strong individuality, and marked ability. 
Besides being an able research chemist, he was well known as the publisher of many 
contributions on natural history subjects. He did not publish extensively on sugar 
chemistry, but three of his recent contributions, on analvses of Fijian wild canes, etc.,* 
on abnormal sugar cane,* and on the nectar of fiowers,* will be in the memory of our 
readers. 


Mr. Heeeeet Walxbk stated at one of the meetinn of the Philippine Sugar 
Association* that the Riebardson Scale Co. believe that their ** Apron Feed automatic 
apparatus should give satisfactory results in the weighing of bagasse. This device is 
similar to the automatic sugar acme of the same company, with a short belt conveyor, 
instead of the upper hopper. When the scale hopper fills up and balances, it throws out 
a clutch on the Mlt conveyor, stopping momentarny the few of the bagasse, and dumps 
automatically. Then as the empty hopper rises, it throws in the conveyor dutch again. 
If a really satisfactory scale coma be developed for dealing with this material it would 
be worth while to install one in every factory; because, although it would not aotudly 
**put more sugar in the bags/’ it would remedy a weak link in chimloal control, vis.« 
calculating the weight of bagasse from the fibre determination. 


' fjur., 
^Reports 
:e m 


1994. S68. s l.g.^ ism, MS, * /.AJ., «I.ff.J., 1996, 168. 

Of j t|e iecond Annual OouveUtion of the Philippine Sugar Assoeiatlou, 1994, 
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Application of thb Bach pRooess in Matj&itiub foe the Proi^uotion of Whitb 
Sugar. Leuis Baissac, La Rwu$ Apneole d$ Vile MauHeey 19X5 1 No, 19, 
S75-S77, 

Hitherto (excepting alter carbonatation), the filtratioii of the 9 yrup between evapo¬ 
rators and pans has not been performed economically, piobably owing to the lack of a 
filter capable of dealing with the viscous liquor. But Baoh*s process^ promises to make 
this possible, the procedure being briefly to treat the hot syrup leaving the evaporators 
with lime applied in the form of a thin stream of milk at 16*^ B6. at the rate of 25-30 
litres per 100 litres; pass in sulphurous acid simultaneously until neutrality to phenolph- 
thalein, heat to 80-90^ 0., and then pump the syrup through the presses. This process 
has been applied in Java in sever^ factories and in a refinery, but has been almost 
entirely abandoned there, because in the factories the sugar made was not much better 
than the product of simple sulphitation, whilst the cost of manufacture was greater, and 
because in the refinery the yield was low, probably on account of inversion. In both 
cases the syrup before entering the pans was snlphited to 0*6-0 9 grms. of SOg per litre. 
Bach’s process was tried out in Mauritius in 1923, at first following the procedure given 
above, while adding a little kieselguhr before filtration. But great difl6culties were 
experienced from the start, partly mechanical, since the installation used was equipped 
for raw juice; and partly technical, since when the syrup had an acid reaction it filtered 
readily, but with inversion; whereas, when neutral to phenolphthalein, filtration was 
almost impossible. Later the mechanical difficulties were surmounted, but the problem 
of filtration persisted after trying the effect of increasing or diminishing the amount of 
lime and of adding more kieselguhr. It was not until control according to the con¬ 
centration was tried that the process was put in order, the results being rapid filtration, 
no inversion, good cakes, neutral and limpid syrup, and sugar of beautiful quality. From 
experience acquired with the process, it appears to be a delicate one: the reaction of the 
syrup at the moment of filtration must be very close to absolute neutrality, i.e., pH 
6*8-7*0, and must not exceed it. Addition of the milk-of-lime must be made simultaneously 
with that of the sulphurous acid, the **reaction” throughout being kept near to pH 7*0. 
Neveitheless, because the sugar made thus in the Mauritius factory in question did not 
bring a higher price than the product of other factories in that country, and because its 
application raised the cost of manufacture, it was not continued But the author con¬ 
siders the process to be a good one, capable of giving excellent results. Under Mauritius 
conditions, it might successfully be applied by turbining roughly the sugar obtained from 
the second massecuites, re-melting this m defecated juice, adding this re-melt to the 
evaporator syrup, and then submitting the whole to the Bach sulphitation treatment as 
described. _ 

Colour ”Comparator” for tub DaTBRifiNATioN of Hyduoobn-iun Values. George 
P- Meade and Rene Bans » La. Planter, 19X5, 74, No, 26, 509. 

As a measure of the reaction of light-coloured solutions the colorimetric determin¬ 
ation of the pH concentration offers many advantages over the older methods of neat 
papers and titrations. It gives the effective acidity (that is, the inverting power) rather 
than the total acidity; besides which the procedure is simple; the numerical expression, or 
pH number, is quickly understood by untrained men; and the determination can be carried 
out as easily by artificial light as in daylight. The colour ” Comparator ” here shown was 
devised by the authors for routine tests. It consists of a sliding tube rack fitted with 
fixed tubes containing the colorimetric standards, these tubes being alternated with tubes 
*of distilled water. Immediately in front of the sliding rack are sockets for two removable 
tubes, spaced the same distance apart as the tubes on the sliding rack, which tubes are for 
the solution to be tested, as will be explained later. A thin metal casing covers the tube 
rack^ and serves to keep the light away from the standards'. Suitable apertures in this 

' This Review is copyright, and no part of it maS be reproduced without permission.— 
Editor, I , 8J , 19U. 390. * Of Colonial ajligars Company, Gramercy, La. 
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ooT«r permit sighting throagh the front tubes and the standards, and thence through a 
ground glass in the back of the oorer. The bromihymol blue standards which have a 
pE range of 6*0 to 7*6 suit the purposes in the refinery, as the washed sugar liquor is 
held as close to the neutral point (7*0) as possible, lliese standards are made up in 
integers of 0*2 pH by mixing the corresponding bufTer solution with 0*6 c.c of brom« 
thymol blue 0*04 per cent., and, properly sealed, they last sevexal months. It is obvious 
that the Comparator " oan be us^ for other pH ranges by the substitution of suit¬ 
able standards. In making a test, 6 c.o. of the liquor or syrup to be tested is diluted 
with 15 c.o. of distilled water smd lOo.o. of this mixture is added to each of the front 
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tubes of the **Comparator; 0*5 c c. of bromthymol blue'solution (0*04 per cent.) it 
added to the left-hand tube {A.\ the right-hand one (fi) being kept as a blank Now the 
comparison is made by sliding the tube rack back and forth until the proper standard to 
match the test sample comes behind the blank (5). Thus any colour and turbidity which 
may be in the blank is added to the colour of the standard and compensates for that in the 
test solution. The tube of distilled water which is behind the test solution (A) com¬ 
pensates for the water in the blank. This is the Walpole method of comparison and the 
results are very accuzate. With this ** Oemparater any non-technical man of ordinary 
intelligence can make a test in a few seconds with an accuracy of 0*1 pH. 


CAaBoxATATioN Pkoobss AT Mottmt Edoxoukbb, Natal. W. a. Campbell. Pro€*0dwg$ 
of th$ Third Atmml Ctmgyon^ Natal, JUaroh, 192d. 

Mr. Oamfbbll explained that do what we could, and armed with the very best advice 
to be obtained from England, Mauritius, and Java, our losses in the treatment of juice 
compared most unfavourably with the rest of the sugar countries of the world,** the pro¬ 
duction of a uniformly white sugar from Uba cane being, moreover, impossible. On the 
suggestion of Dr. Suaok-Sokxbb, and assisted by Messrs. Kitohbll and Wuthbz5u, the 
carbonatation process was installed, some particulars of which, supplementing those already 
given,^ arc here submitted. A Belgian kiln of standard design, burning 40-60 tons 
of limestone per day continuously throughout the season, was fed with coke in the proportion 
of 9 per cent, of the stone added. In the operation of the process, mill juice was heated io 
140^ F. (60^0.), and limed and carbonated simultaneously (thus obviating the frothing 
that arose in intermittent operatioa, and was lessened to some extent by preliminarily 
** gassing ’* the j nice with the excess OOv fgm. the carbonatation tanks), the amount of lime 
added being about 12 per cent, (by vidume) of milk at 16* B6. Due to its porous nature, 
the cake obtained on passing the treated juice through fllte^yesses could be washed down 
I W.gjr., leto, as7 j 1998, w, 607II less, ess ; xaw. w, seo. 
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te a luoroie ooatont of about 0*6 per cent, and after this filtndion the juice was submitted 
to a second oarbonatatlon to adjust its alkalinitjr to a suitable degree. Following this it 
was heated to 166*F. (74*0.), filtered, sulphited, heated to boiling point, and again 
filtered, alter which it went to the triple effect to hare another filtration in the syrup stage 
before going to the pans. Adrantages attributed to this process in comparison with the 
sulphitation formerly applied are: A much improved quality of sugar; an increased 
yield of it; and a larger boiling house and centrifugal capacity, some oomparatire figures 
giren being as follows 

CarbonatatiOD. Sulphitation. 

Biseof purity, raw juice to syrup.. .. 4*0 to 6*0 u*5 to 1*5 

Ghdlons of molasses per ton of cane .... 4*0 to 6*0 . • 6*0 to 7*0 


Sugar lost in molasses, per cent, sugar 

in juice. 8*0 to 11*0 .. 13*0 to 14*0 

Weight of scum cake per cent. cane. 10*0 .. 8*5 to 4*0 

Becorery of sugar in the bags, per cent, 
sucrose in the juice .. «. •• .... 83*0 to 84*0 .. 73*0 to 77*0 


UsB or Phosphoric Acid (“ Sumaphos **) for thr Clarification of Syrup in 
Mauritius. A. E. Birenger, La Rtvrn AgrUoU de VIU Maur%e$, 19i6^ 
No. 18, SS6-8S1! 1985, No. 19, 368-369. 

Phosphoric acid is generally used as a clarifier in combination with lime to produce a 
bulky precipitate for the entangling of the suspended matter and the colloids present in 
the juice or syrup. But it is now being used in Mauritius for the clarification of the 
syrup in whi^ sugar manufacture in another way, vis., in the form of the free acid without 
the addition of any Ume.^ Its effect when thus applied is obtained, first, by its action on 
colouring matters, which it gradually precipitates under the influence of heat in the form 
q{ 9k lac; and, second, by its effect in producing an acid reaction without danger of 
inversion. In these two articles the author gives the results of his studies to establish the 
optimum conditions for use in this way. In experiments carried out in the laboratory, 
7 litres of the syrup were heated to temperatures from 70 to 90* 0., treated with 16 c.c. of 


CONTBOL Test. Analyses after Decantation 



Density 


Glucose 

Tem- 

/*"■ ' — 

■■■ ’ - 

Glucose Gain or Loss 

Docolori- 

No. 

at 90*G. 

Purity. 

BaUo. 

perature. 

Purity. 

Ratio. 

of Purity. 

ration.* 

1 

,. 1271-8 

.. 86*1 

.. 3*6 

. 70®O. . 

86*4 

. 3*6 

+ 0*3 

. 1:1-6 

2 

.. 1271*8 

.. 86.1 

.. 3*6 

. 80^0. . 

86*8 

. 8*6 

.. +0*7 

:2 

8 

.. 1271-8 

.. 86*1 

., 3*6 

. 90*0. . 

. 84*6 

. 8*9 

.. — 1*6 

1:3 

4 

.. 1259-8 

.. 86*6 

.. 4*1 

. 70*C. . 

86*0 

. 4*0 

.. +0-6 

: 1*5 

5 

.. 1259*8 

.. 85*5 

.. 4*1 

. 80®O. . 

. 86*5 

. 4*2 

.. + 1-0 

:2 

6 

.. 1259*8 

.. 85*5 

.. 4*1 

. 90®O. ., 

. 84*5 

. 4*7 

.. — !•« 

:3 

7 

.. 1216*5 

.. 86*1 

.. 4*8 

. 70®a . 

. 86 5 

. 4*76 

.. +0-4 

1:1*6 

12 

.. 1225*8 

.. 84*8 

.. 4*0 

. 80‘»C. . 

. 85*8 

. 3*9 

.. +1-0 

;2 

15 

.. 1227*0 

.. 84*7 

.. 3*7 

. 90® C. . 

. 85*5 

. 4*8 

.. —0-8 

:3 

18 

. 1219*7 

.. 84*2 

. 44 

. 80®C. . 

. 85 57 

. 4*4 

.. + 1-87 

.*4 

19 

.. 1219*7 

.. 84*2 

,. 4*4 

. 80® C. . 

. 85*68 

. 4*3 

.. +1*88 

:6 


a decanted solution of superphosphate at 10* B6. (this corresponding to half a litre per 
barrique),* and the mixture allowed to stand for 16 hours while cooling slowly, thus 
imitating as closely as possible factory practice. Herewith are the results of his analyses 
of the syrup before and after treatment.* It can be concluded from these that, beginning 
with 70* C. there isa gradual rise in the purity as the temperature is increased, and it was 
also observed that at the same time the settli^ gradually improved, until 80 to 83* C. was 
reached. After that degree the precipitate became flocoulent, and settled less well. On 
further raising the temperature to 90*0. there was a loss of purity, and an increase of the 

1 1.8J., 1998, 160. * **La barrique” corresponds to 60 gall., 8*08 cub. ft, or 887*17 litres. 

’ Sight of the 19 tests reported are here omitted. 

4 A deeolorisatlon of 1:8, for example, IndlcateiMhat the untreated syrup had been 
dUuM with twice its volume of water to give a li^fl having the same colour as the 
treated liquid* 
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ghioote ratio, indicating the beginning of the inTerpion of enorose, tiiough the pE yalne waa 
5*0* In teste 18 and 19 the amount of euperpho^hate solution was 2i and 28 c.o., instead 
of 16 O.C., as in the others, and it waa found that the deoolorisation was in proportion to 
the amount of the acid added, while there was also a rise in purity* Nor did inrersion 
ooonr with this oomparatirely large dose of phosphoric acid, the pE values beinif 5*3 in both 
tests. Nevertheless, it is considered unnecessary in practice to use these high amounts, 
quite a sufficient effect being obtained with half a litre per barrique and a temperature of 
76 to 82® 0. 

In the second article, results obtained in the factory using **Sumaphos are reported. 
S 3 nrup on leaving the evaporators was gradually mixed with a solution of ** Sumaphos at 
the rate of 180 to 220 grms. of the chemical per ton of oane ground, re-heated to 80** C., 
and sent to the decanting tanks. It was observed that decantation was better when the 
**Sumaphos*’ was added before the reheating than after ,* that it was not possible to 
record any increase of the glucose ratio, the pE averaging 6*3 ; that the purity of the 
decanted syrup was always slightly higher than that of the syrup before the treatment; 
and also that the deoolozization was as good as that obtained in the laboratory experiments 
recorded above. In fact, the results found in the laboratory were in general confirmed by 
these factory trials. Attention of those interested in this mode of clarifying syrup is 
called to the necessity of thoroughly mixing together the syrup and the solution of 
** Sumaphos,” and this in as short a period of time as is possible. This can best be real¬ 
ized by adding the clarifier little by little to the syrup as it leaves the evaporator, then 
raising the temperature to the degree named in any type of re-heater permitting rapid 
circulation. In this way the acid has not merely a local action, but is well distributed 
throughout the whole of the syrup. This mixing is done at a relatively low temperature, 
namely, 66 to 60®C. __ _ 

Bbfinino with Dboolobicino Oabbok (** SuoHAB Leonard Wickenden .^ 
Chemittry and Induttry^ 192S, 44 ^ JVb. 34$ 848^849, Replying to Key worth’s remarks,* 

it is said: ” With regard to high original cost.'the furnace used in the 

revivification of **Suohar” has solved this problem with complete success, . , . . 
the cost of revivification and of replacing the slight loss is reduced to the low figure of 
2s. 3d., or less, per ton of sugar.”— Txicb of Tbab to Plant Motubb Bbbts fob Sbbd 
Pbodvotiok. Dean A* Pack* Journal of Agrimltural Rneareh^ 1936^30, No, 9, 
8tl’‘818, The early spring is decided to be the best time for a variety of reasons, such 
as: food mobilisation, foliage development, new root production, and soil nutrient 
absorption, each of which conditions is studied in detail here.— Aloohol Pboduotion, 
USING PuRB Tbast Oulturbs. Albert Meijer, Arehuf^ 1935, 33, No, 36, 563*56$, 
An average yield of alcohol equivalent of 60-61 litres of 100 per cent. Gi.L., also carbon 
dioxide equivalent to 40-45 kg. per 100 litres of 100 per cent, aloohol, can be realized 
under the pure yeast culture system. COg produced is as pure as that made in the 
chemical way, owing to the absence of by-products arising from the growth of foreign 
yeasts and bacteria.—Loss of Polasization of Bbbts during Stobagb in Silos. 
D. Simmich, Voretm-Zottiohrift, 1935, No. 836, 483-603. After 24 hours the polar¬ 
ization had fallen only 0*06 to .1*10® V, and most of this loss was only apparent, due to 
the roots having taken up water while swelling; during which time the invert sugar had 
remained practically unchanged. After 48 hours the fall of polarization was only slightly 
greater.— Distillbbt Wastb Liguors and thbb Pubipioation. Robt. D. Littlefield.^ 
Ohmittry and Induilry, 1935, 44, No, 35, 860-867, Method of purification adopted 
was based on Dr. G. McGowan’s observation that, provided a sufficient time for passage 
through a filter be assured, almost complete oxidation of the organic matter in an effluent 
can be effected, once the suitable bacteria were established in the filter. This process was 
applied successfully to steep-water, pot-ale, spent-lees and wash-waters.— Application op 
Dboolorizing Oabbon to Sugar Bbfiking. C* M, Keyworih. OhmUlty and Induotry^ 
1935, 44, No 33, 869- 870, A comparison of kieselguhr and decolorizing carbon 

lOhemisno the Snohar Process Oorporation. •t S.J, 1S95, S04. 'VuinUtry of Heilth, London. 
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frequently showf surprieing results; for, though each should equally lose its filtration 
efficiency with the same sugar solution, this does not often happeii, sometimes the one, and 
sometimes the other being the better. A mixture of kieselgu^ and decolorizing carbon 
gires good filtration results. It is certain that as details of application and rerivification 
are improved that these carbons will gradually oust bone charcoal.— Oabhohtdratb 
Stooiis ; Bilatitb Swubtnbss or Pubb Scoabs Alice Biester, Mildred Wood, and 
Cecile S. Wahlin.^ Ameriean Journal of ThynoUgy, 19X6, 73, No, S, 887-^396. 
Method of comparison was to establish the minimum concentration declared sweet by at 
least 20 persons, when, with sucrose as 100, the following was the numerical rating :— 
Iievulose, 173*3 ; dextrose, 74*3 ; xylose, 40*0; maltose and rhamnose, both 32*5 ; galac¬ 
tose, 32*1; raffinose, 22*6 ; and lactose, 16*0.— Oabbohtdbatb Stodibs : Rblatitb 
SwBBTNBSs OF SucBosB AND Intbbt Suoab. J. J, Willamau, Cecile S. Wahlin, and 
Alice Biester Amorioan Journal of Fhymlogy, 1926, 73, No, 2, 397-400, Assigning 
to sucrose the value of 100, and taking into account the fact that 100 of sucrose yield 105 
parts of invert sugar, then the value for invert sugar made from sucrose by hydrolysis with 
the enzyme invertase is 127*4, and for that made by the solution of equal weights of 
dextrose and levulose is 130 0.— Motor Fuels. J S, S. Brame. Journal of tho Royal 
Socioty of ArU, 1926 1 73, 920-929, 930-940, 942-953, This is one of the Howard 
Lectures, delivered before the Society of Arts, London, and dealt inter aha with :—Future 
supplies ; “cracked” spirit; “casing head” spirit; motor benzol; power alcohol; fire 
risks with motor fuels ; physical properties of motor fuels; boiling range ; explosive range; 
and calorific value ; fuel and air mixtures , composition of fuels and efficiency ; Ricardo 
variable compression engine ; “anti-knock” compounds; mixed fuels. —Mbasukembnt 
OP Hydboobn-xok OONOBNTBATION. E, B, R, Prideaux, Journal of Seientile Inetru- 
menu, 1924% 2, No, 2, 33-38 ; 1925, 2, No. 4% 113-118. After a brief summary of the 
methods used for determining hydrion concentration, the scopes of the conductivity and 
hydrogen electrode methods are defined, the latter being described in detail. Experimental 
manipulation is described under: electrodes, cells, potentiometers, and null point 
indicators. — Wbstlt Ubflibs to Petbbb and Dorr Enoinebrs. E. T. Westly, 
Sugar News, 1925, 6, No, 6, 250-351. Mr. Wbstly remarks that he is not the only one 
who feels that the Petree-Dorr factories report too high recoveries, and cites Mr. W. B. 
MoAllep who has stated inter aha that “ the result is that in the Petree process a loss that 
would otherwise occur in press-cake is transferred from the filter-presses to the mill, where 
it does not appear as a loss, but instead reduces the amount of sugar that otherwise would 
be credited to the cane.”— Oommbnts ok thb Pbtbbb-Dorb Procbss. Wm. Wyllie* 
Sugar News, 1925, 6, No, 8, 478-479. Author had stated in connexion with milling that 
the return of mud to the mills accompanied by considerable quantities of juice causes a 
reduced extraction, and now remarks that “ apart from milling criticism and control 
referred to, 1 wish to give the system credit where it is due, especially to the Dorr clari¬ 
fiers, which if manipulated properly produce brilliantly clarified juices Two men per 
shift look out for the station, which is inexpensive in maintenance ; and in operation, 
simple, clean, and sanitary.”— Rbpinino Tests op Phiuppinb Sugars. Herbert 
Walker Sugar, 1925, 6, No 8, 4$2-454* Analyses of 12 Philippine sugars show 
filtration rates from 33 to 74 per cent., insoluble matter from 0*01 to 0 10 per cent., and 
clarity, from 16 to 48 mm. Hawaiian sugars lately showed an average filtration rate of 
72*3 per cent, in 1923, and 80*6 per cent, in 1924, whereas the average of the Philippine 
sugars here examined was 57*0 per cent — Rboent Pbogrbss in thb Chemispry or 
Pbotik and its Industrial Applications. W, H, Dore, Ind. Eng, Chem,, through 
La, Planter, 1926, 74, No. 26, 49(7-^99. This article reviews recent work on the chemistry 
of pectins, especially that of von FeLLBKBBBO, on the probable mechanism of the formation 
of fruit jellies, and discusses the present application and probable uses of pectin. Beel 
pulp constitutes an immense potential source of this product, bixt, as at present the supply 
exceeds the demand, any great expansion of the industry must depend on the discovery oi 
new uses for pectin. J. P. 0. 

" 1 Division of Home Sconomlos, Unii^ity of Minnesota. 
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Feobuctiok and Afplioation of Dioolohizino (Aotiti) Oahion. Christian J. 

Qambel, of New Orleans, La., IJ.S.A. {A) tfiSS^SJO* March 3rd, 1925. 

(J9) 1,6S8A72. March 8rd, 1925. 

{A) Whatever may be the phyaioal action of decolorising carbon, the inventor has 
discovered that if one mixes a decolorising material with a filtering material, as by 
finely subdividing both materials, and making a filtering and decolorizing mixture 
thereof, that not only will the fiuidity of the sugar solutions treated be greatly increased 
over what would be the sum of the independent actions of each, but the decolorizing 
power of such a mixture will also be very much greater than will be the combined 
decolorizing powers of the two materials acting separately* Thus one may take five 
parts by weight of a decolorizing carbon (i.e., that made fh>m rioe^mills), and pass 
through it for a period of, say, ten minutes, 100 parts by weight of a given sugar solution. 
At the end of the ten minutes the sugar solution will be decolorized to a degree which 
may be called 100 per cent, or it will be decolorized to such an extent that perfect wb^te 
sugar could be made therefrom. Lei us take this same raw sugar solution, and the same 
carbon; mix with the carbon, say, 20 per cent, or more of filtering material such as kiesel* 
guhr, the two being very finely subdivided and thoroughly mixed; and pass the 100 parts 
of the sugar solution through the 6 parts of the mixed filtering and decolorizing material 
produced as above. We will find that the same degree of deoolorization will take place 
in, say, from 3 to 5 minutes. Also, that if we pass this same sugar solution first 
through the filtering material consisting of kieselguhr, and then immediately through 
the 5 parts of the decolorizing carbon, the pame amount of decolorization would require 
if not 10 minutes, very nearly that period of time. In other words, by mixing the two 
materials together, the time has been reduced by 25 to 50 per cent, of that required when 
no mixture is used. By pursuing the method above outlined one can use less decolorizing 
carbon in the mixture, and thus save in the cost of the carbon used. 

{£) It is now well known that if rice hulls and other fibrous rice materials are 
carbonized out of contact with the air, and then boUed in caustic soda until a material 
proportion of their silica content is dissolved out, the resulting carbon will, when finely 
ground, possess a decolorizing power for sugar and other liquors which is many times that 
of boneblack. But in the first place, rice hulls, the most desirable material, are individ¬ 
ually very light, and it has been found a very serious problem to find a furnace which 
will thoroughly carbonize them. If too much air is admitted to the furnace, the rice 
hulls being yery easily consumed, will be partially or wholly destroyed for the purpose 
in hand; and if too little, it is found very difficult to maintain su^ a temperature in a 
furnace of the required size as will uniformly and thoroughly carbonize the said hulls. 
Further, when the air entering a furnace of a commercial size has been adjusted for one 
car load of huUs^ it may be found to operate very inefficiently for the next car load, owing 
to the difference in the moisture present. That is, if the heat given off by the combustion 
of the first dry oar load is just right to maintain the proper carbonizing temperature, a 
car load having a larger moisture content will bum at a temperature too low for a 
successful carbonization. From the foregoing it will now be clear that in practising this 
invention one first separates out from the hulls the trash, fine dust, and other impurities 
which do not form good decolorising material, and next deprives the cleaned hulls of 
their moisture content, so that they may be uniformly carbonized in a rotary furnace of 
suitable type. It is important tlu^ after the hulls are uniformly dried so that they will 
be uniformly carbonized in the fhmace, a substantially predetermined iinitorm quantity 
of the hulls Should be continnonsly led to the furnace. This predetermined quantity is 
readily obtained by the screw conveyers and other mechanism. After the hulls have 


^iJoptes ot specilloatious of patents with their drawings can be obtatned on applleatisn ^ 
IS the pateoi OM,Bffies BranciR^ Bouthmpten B&ldings, 

^aneety Lane^lMdon, W.C.i (price, is. eedb). VMtitd JSUU$i* Commissioner of Patents, 
Waelilnitcei, 0.C. brtee lo cents eaoh). J^anei .* Llmprlmerie Kationale. ST, meViemedu 
tmsph, Parts. 
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beon thus uniformly carbonised through a deitruotive diatillatipn without burning up 
their valuable cellnlosio carbon, they should be ground not only to facilitate their sub¬ 
sequent treatment with caustic soda, but to render them more efficient in the process of 
decolorising sugar solutions. The carbonized hulls or char as it comes out of the furnace 
is not only very hot but it is very light and fluffy, and consequently exceedingly difficult 
to handle. Therefore, the cooling apparatus and screw conveyers enclosed in iron pipe 
are provided to insure that this very light carbon is kept under control at all times. The 
same remark applies to the ground carbon after it leaves the grinding mill. Some of it is 
in the form of a very fine dust, while other portions thereof are too coarse to be satisfac¬ 
tory in practice. Consequently, the coarse particles are returned to the circulation as 
disclosed, and reground, while the finely ground carbon is carried on to the caustic soda 
tanks, in order to partially remove their silica content. It is a problem not to only get 
this very fine impalpable dust-like carbon into the said tanks, but it is also a problem to 
get it thoroughly mixed with the caustic solution therein. It has been found that the 
most convenient way is by sluicing the finely divided carbon out of the trucks containing 
the same with water, and thus forcing it into the tanks. Wherever a thorough mixture 
between the finely divided carbon and the liquid is desired, agitators are provided. It has 
been found not only desirable but almost essential to wash the finely divided carbon one or 
more times after treatment with caustic, to further wash the carbon after treatment with 
acid, and then to still farther heat the carbon in order to drive off the last traces of acid, 
which seem to impregnate the very fine microscopic pores with which the finished carbon 
is provided. It is very desirable that no acid decolorizing material be introduced into 
sugar solutions. Carbon washed after the acid treatment may show a neutral condition 
to chemical indicators and yet contain appreciable quantities of acid The most efficient 
method for getting rid of the last traces of acid is by means of a reheating process, after 
the carbon has passed the caustic soda and acid tanks. The finished carbon, after this 
reheating, is found to be very efficient in the decolorizing of sugar solutions and other 
liquids. __ 

JuiOB Clakifioation with AtoiNATBB.t Eloi Ricurd, of Melle, Deux-Sevres, France. 
(A) 1,615,968. November 18th, 1924. {B} 1,688,00$. May 19th, 1925. 

i^A) Claim is made for the process of purifying liquids of various kinds, which consists 
in adding a water-soluble alginate to the liquid, and means to precipitate alginic acid, so 
as to form a coagulating and clarifying precipitate in the mass of the liquid. (F) Claim 
is made for the process of purifying liquids of various kinds, which consists in adding a 
water-soluble alginate to the liquid, and tlien adding lime to precipitate an insoluble 
alginate so as to form a coagulating and clarifying precipitate, then separating this 
precipitate from the liquid in order to obtain a filter-cake having elemental y or 
fertilising properties. _ 

PaoDuoTioN or Uomeblack, using Stbambd Bonb. William Jones (assignor to 
Vesta M. Jones, of New York, U 8.A.). 1,518,078. December 2nd, 1924. 

In the production of boneblack, the inventor uses steamed bone (bone after the 
gelatine and carbon have been separated and practically all the nitrogen also removed) is 
ground, mixed with the required amount of a carbonaceous substance capable of pro¬ 
ducing an active carbon when calcined, e.g., ground hard pitch or asphalt, and this 
mixture calcined out of contact with air. 

Sybup Mamufaotueb. Ronald J, Slay, of Hattiesburg, Miss., T7.S.A. 1,638,871. 

April 7th, 1925. 

Claim is made for the process of treating the juice of cane in the production of syrup, 
consisting in determining the amount of sucrose contained in the juice, adding to it not 
less than 2| per cent, of tartaric acid (of the amount of sucrose present), boiling tic juice 
for not less than one hour, and substantially sterilising^t. 

1 See also U.K. Patents, 178,735 and 177,761; 1989, 974 and 885. 

561 


40 




Ootobib] 


The IiiternatIMel Sug^ar Journal. 


[1925. 


SaTTuvo Tank vob Dbfbcatbd Oanb Juxois.^ Charles W. RuekstnhU of Kaw 
Orleans, La., U.S.A. June 26th, 1026. 

This invention oontemplates the provision of; (1) A simple and inexpensive devioa 
having a series of shelves so oonstracted and arranged that a larger settling surlaoe is pro¬ 
vided in a smaller tank unit; (2) A settling tank that permits of the ready withdrawal of 
the clear juices and at the same time allows removal of mud and sediment from the most 
inaccessible point of the tank, vis., the lower end thereof; and (8) A tank for continuously 
separating fibre and other lighter substances as wdl as heavy foreign substances from 
saccharine liquids. It comprises the cylindrical tank I funnel-shaped in cross-section at 

its lower end 5; and at the ends of which 
a mud outlet S is provided, and also a 
manhole cover 4 whereby access to the 
lower end of the tank may be bad. At its 
upper end, the tank 1 is provided with the 
inverted funnel-shaped portion 5. At its 
extreme upper end, it is open and arranged 
over said opening is a scum overfiow trap 
6 that has a scum outlet at 7. Adapted to 
enter the tank (preferably at the inverted 
cone-shaped portion S) is a charge pipe 8 
that is in direct communication with a 
series of bafOie plates 9. These are open 
at their lower ends 10 f and are permanently 
secured to the walls of tank 1 extending 
completely around the inner surface of the 
tank. The plates are of funnel-shaped 
construotiqn in cross-section, and the wall 
of each succeeding one is arranged so as 
to produce a comparatively larger opening 
10 at its base than the opening oi the plate 
immediately above. In order to permit the 
cleaning of the various shelves or baffle 
plates, a number of hand-hole plates 18 is 
provided. A fiange IS is provided to per¬ 
mit the tank to rest upon a foundation. 
A draw-ofi pipe 11 is provided in the 
portion 8 of the tank. In the operation 
of settling, fermentation sets in, and it becomes necessary after a period of approximately 
six days to wash the tank and for this purpose, pipe 11 is used. The side walls of the 
tank i are provided with outlets that communicate with the spaces between each baffle 
plate 9, afid the outlets are in direct communication with the pipes 14 having cut-offs 16 
and said pipes I 4 terminate in pipes 16 that enter the tank 17. In order to prevent the 
juices from leaving tank 17 in any other way than through the clear juice outlet 19, the 
pipes 16 are provided with extensions which extensions in turn are provided with the 
members 18. 

In the practical use of the invention the charge of dirty juice enters under pressure 
through pipe 5, the tank being constantly maintained nearly full with liquor, during its 
operation. The dirty juice fiowiug downward, the mud and heavier particles continuing 
down through openings 19, while the clear juice starts up under plate 9 toward outlets 14 . 
The gums, waxes, and lighter particles are carried to the surface of the liquid, wliich is 
maintained somewhere in the neigbourhood of the line X, and from there is carried over 
into scum collector 6. The clear juice passes through pipes 14 and 16 ; up through sleeves 
80 ^erfiowing into tank 17; and is drawn from 17 y fast as it enters by dear juice 
outilft 18. In order to maintain the surfitce of juice at l&e X so that waxes and scums 
^ * im, m; im, see; and ism, n. 
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will pnih themielvei oat over the top into scam collector 6, the aleevee §0 are railed or 
lowered, thereby regulating the head preeaure between the two levels. It can easily be 
seen that by raising the sleeves BO and thereby bringing the overflow to a higher lev^ the 
surface X in the tank will be raised correspondingly. By maintaining the juice at a level 
X the gum and scums collecting at the top will be continuously working over the top of 
the inverted cone 5, and the steam from the hot juice will bubble up and carry a great 
portion of the scum over with it. When it becomes necessary to overflow the tank the 
sleeves BO are raised sufficiently to cause this overflow. If the jaice flowing from one 
outlet is slightly dirty, due to the too speedy operation in this one compartment, the 
sleeve BO which regulates the flow from this particular compartment will be rais^ in 
order to make the flow a little slower. In this way each compartment between the baffle 
plates 9 can be correctly regulated to their respective capacities and the whole regulated 
so as to maintain level X in the tank at the proper point. 

UNITED KINGDOM. 

Pbbvintino Boilbe Oorrosion. F. Hauptvogely of Vienna, Austria. BSS,6S7* 
February 20th, 1926 ; convention date. May 10th, 1924, 

Boilers to be protected are connected in parallel with a direct current circuit, no 
electrodes being introduced into the boiler. The supply is preferably taken from the 
mains and a variable resistance used in parallel with a boiler. Fuses and indicating lamps 
are fitted. A second lamp may be fitted to the other lead of the shunt circuit. 

AiiOOhol Motor Fuels. {A) F. Terry, of Clapham Park, London. BS0,S54* 
August 16th, 1924. (B) E Urbain and R. Urbain, of Paris. BS0,590, 

January 23rd, 1924 

(A) Motor spirit consists of acetone and a light hydrocarbon, such as bensole, gasolene, 
kerosene, naphtha, or paraffin. In examples, 25-30 per cent by volume of acetone is 
used. (B) Vapours of aqueous alcohol are submitted to atmolysis through a porous 
partition such as a tube of pipe earth or graphite. Vapours containing a greater 
proportion of water pass through the partition. 

Production and Application of Aotivb (Dboolorizino) Carbon. {A) J. N, A. Sauer, 
of 2, Den Texstraat, Amsterdam, Holland. B30,984. April 6th, 1924. 

Active carbon is produced in a portable retort comprising a shaft provided with 
means for injecting a blast of gas and having a base fitted with wheels The process of 
activating granular carbonaceous material described in Specifications 206,862^ and 
228,682 a and also the apparatus described in Uie latter Specification when made portable 
may be employed. The retort, which may consist essentially of a steel casing lined with 
fire-brick or magnesia, may be vertical, inclined or horizontaJ, and an inner tube or frame 
loay be provided to strengthen it. When the inner tube is constructed so that it is not 
removable it may be made of a resistant alloy. Alternatively the retort itself may be 
made of such an alloy, a jacket of asbestos being provided. On the retort base may be 
mounted a generator for producing the activating gas, e.g., gas from liquid fuel su^ as 
crude oil or petrol, and also apparatus for pre-distilling or charring the raw carbonaceous 
material. The generator may serve both for pre-distiliing and charring the raw material 
and also for supplying the activating gas. In a further modification the retort may be 
associated with appliances for water-purifying and for treating the carbon produced. 
The water-purifying apparatus may comprise an enamel-lined steel container provided 
with a water inlet and outlet, a porous pot being fitted over the latter. Wat<|r enters at 
the bottom of the container, mixes with the carbon and leaves at the top. To ensure that 
bacteria are entirely removed, the water may also be passed through a suction-filter or a 
filter-press containing layers of the activated carbonu Carbon specially suitable for this 
1 1 , 8J ,, 1994, 169. 1996, 980. 
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purpose is obtained by treating without subsequent washing the active carbon with add, 
e.g., hydrochloric acid in the sterilizing apparatus. When washed with water the cat bon 
after the acid treatment is available for medicinal purposes. 


PronvoTioN or Alcohols, etc. (A) J* Y* Johnson (communicated by the Badische 
Anilin & Soda Fabrik, of Ludwigshafen, Germany). SS7i030, April 28th, 
1924. {B) W, Freiburg^ of St. Louis, Missouri, U.S.A. SS7^t98, June 9th, 
1926; convention date, July 17th, 1924. 

(A) Catalysts for the production of oxygenated organic compounds, particularly 
methyl alcohol, by the interaction of oxides ot carbon with hydrogen at an elevated tem¬ 
perature and under pressure comprise a mixture of two or more metals the oxides of which 
can be reduced to the metal by hydrogen or carbon monoxide at ordinary pressure and at 
a temperature below 660^0. Iron, cobalt and nickel are excluded, as also are mixtures of 
the said two or more metals with metals of the 4th to the 7th periodic group or boron. 
Suitable metals are copper, silver, lead, zinc and cadmium ; additions, such as potassium 
carbonate, may also be present and carriers may be employed. According to the example, 
a catalytic material is prepared by precipitating with potassium carbonate a solution of 
ten molecular proportions of copper nitrate to one molecular proportion of zinc nitrate, 
drying the precipitate, then making it into a paste with sugar and formaldehyde, and 
finally reducing the dried paste with hydrogen at a temperature of 250-300*’G. Over the 
contact mass maintained at a temperature of SOO^C., a mixture of carbon monoxide with 
eifcess of hydrogen is passed under a pressure of 160 atmospheres ; methyl alcohol is con¬ 
densed from the gaseous product. The carbon monoxide may be replaced by carbon 
dioxide, and other gases such as nitrogen may bo present. Specification 229,716 is referred 
to. (Reference has been directed by the Ooinptroller to Specification 20488/13.) 

(J?) Acetone and butyl alcohol, to(|(ether, it may be, with other neutral substances, are 
produced by fermenting carbohydrate or like material with an anaerobic bacillus, called 
B, butylae 0 t%eumt isolated as described below and characterized in that it has rounded ends, 
forms large resistant spores, and does not readily liquefy nutrient gelatine. To isolate 
the bacillus a substance such as grain or soil is added to sterile boiling water or heated in 
water to destroy non-sporing organisms and organisms forming only slightly resistant 
spores, whereafter an anaerobic culture of the surviving organisms is prepared by any of 
the usual methods. In use, a quantity of the culture is transferred to the hot, sterilized, 
fermentable substance, such as a mash of potato, rice, or maize, and the mixture incubated 
at 36>38^. for about 24 hours. During the course of the fermentation the mash first 
becomes acid, with evolution of carbon dioxide and hydrogen, whereafter the acidity 
declines and neutral products such as acetone and butyl alcohol are formed The fermented 
mash may be used to prepare further cultures or to inoculate further quantities ot the 
fermentable materials. The products are recovered ,by distillation. 

Filters. (A) /. W- Hinckley and Stream Line Filter Co,, Ltd eS6,608. March 
4t^ 1924. {B) /. W, Douglas (Executrix of R. P, Douglas) of Bolton. 

836,780, June 19th, 1924. 

(A) Liquid is forced into a filter from a supply vessel by gas pressure, and the in¬ 
creased pressure of the gas in the supply vessel due to the clogging of the filter is used to 
operate a valve which admits gas from the supply vessel to the filter so that it passes in 
the reverse direction through the medium therein and drives out the separated solid matter 
through another valve simultaneously opened by the gas pressure. Filters as described 
in Specifications 210,101 and 210,376^ are preferably used. (B) Rotary strainers com¬ 
prising a vessel divided by radial partitions into compa^ments which is provided with sieves 
and rotates on a stationary hollow shaft slotted along its upper surface. Material is provided 
through a spout to the uppermost compartment, and the liquid therefrom is drawn away 
ihrough the shaft, the solid matter being discharged from the compartment in the course 
ofilfotation which may be continuous or intermittent. * ^ 
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Sugar Crops of the World. 

{WiUstt ^ ffrayU EtUmat$t to Soptombor 1926*) 


United States—Lonieiana. 

Hanresting 

Period 

a Oct.-Jan. .. 

1024-35. 

Tons 

79,002 

1938-34 

Tons. 

144,664 

1933-23. 

Tons. 

263,478 

Texas . 

* >9 99 *• 

460 

2,600 

2,876 

Porto Bioo . 

. Jan.-June .« 

689,288 

399,976 

338,466 

Hawaiian Islands... •.. 

. Nov.-Jime.. 

696,000 

626,279 

479,463 

West Indies—Virgin Islands .... 

. Jan.-June .. 

7,200 

2,332 

1,739 


, Dec.-June .. 

6,120,000 

4,066,642 

3,602,919 

British West Indies—Trinidad .. 

. Jan -June .. 

50,000 

62,046 

41,619 

Barbados . 


63,000 

44,109 

62,716 

Jamaica . 


42,600 

33,431 

33,029 

Antigua . 

St. Kitts . 

. Feb.-July .. 

14,500 

7,860 

12,642 

. Feb.-Aug... 

16,000 

10,196 

10,736 

Other British West Indies... .j. •.. 

.. Jan.-June .. 

9,000 

4,488 

6,292 

French West Indies—Martinique .... 

.. Jan.-July .. 

23,000 

17,110 

19,700 

Guadeloupe. 

* • 99 99 • • 

34,000 

27,648 

26,043 

San Domingo . 

.. Jan.-June .. 

311,270 

229,373 

184,171 

Haiti. 

.. Dec.-June .. 

7,000 

6,800 

10,967 

Mexico. 


166,223 

166,932 

149,338 

Central America—Guatemala. 

.. Jan.-June .. 

24,000 

20,850 

24,445 

Other Central America . 


66,000 

66,281 

60,336 

South America— 

Demerara. Oct.-Dec. and May-June .. 

100,000 

95,494 

101,128 

Surinam .. 

.. Oct. Jan. .. 

10,200 

10,682 

11,719 

Venezuela . 

.. Oct.-June .. 

19,000 

17,488 

16,840 

Ecuador . 

.. Qct.-Feb. .. 

18,700 

13,662 

14,220 

Peru.. 

.. Jan.-Dec. .. 

300,000 

326,3f2 

320,446 

Argentina (1925-26: 300,000) .. 

.. May-Nov. .. 

246,000 

249,162 

209,718 

Brasil . 

.. Oct.-Feb. .. 

600,000 

493,699 

696,723 

Total in America.. 


8,499,433 

7,123,864 

6,678,746 

Asia—British India (1926-26: 2,602,000) Dec.-May .. 

2,537,000 

3,317,000 

3,044,000 

Java (1926-26 ; 2,240,000) . 

.. May-Nov. .. 

1,977,490 

1,771,772 

1,746,876 

Formosa and Japan (478,000) .... 

.. Nov -June .. 

469,787 

448,736 

406,800 

Philippine Islands. 

• • 99 >9 • • 

660,600 

372,332 

263,437 

Total in Asia.. 

. 

6,634,277 

6,909,840 

6,460,112 

Australia (1925-26 : 600,000) . 

.. June-Nov... 

436,680 

281,869 

306,678 

Fiji Islands... 

•• 99 99 •• 

70,000 

68,000 

37,164 

Total in Australia and Polynesia . 


606,680 

339,869 

343,832 

Africa—Egypt .. 

.. Jan.-June .. 

110,000 

88,382 

04,664 

Mauritius(1026-26; 206,000) .... 

.. Aug -Jan .. 

224,710 

201,660 

231,190 

lUunion . 


43,500 

44,132 

42,872 

Natal (1925-26: 180,000). 

. May-Oot. .. 

143,974 

181,671 

142,287 

Mozambique. 

• • 99 99 • • 

66,000 

66,400 

45,960 

Total in Africa. 


677,184 

672,036 

666,863 

Europe—Spain . 

.. Dec.-June .. 

10,629 

‘^7,871 

13,918 

Total cane sugar crops . 


Europe—Beet sugar crops. 


7,176,000 

6,067,761 

4,574,326 

United States—Beet sugar crop ... 

.. July-Jan. .. 

974,186 

787,217 

616,936 

Canada—Beet sugar crop. 

.. Oct.-Dec. •• 

86,200 

16,600 

12,400 


Total Iwet tugar oropi . 8,186,386 6,861,478 6,202,661 

Gtand total Oaaa and Boot Sugar.Tmt . »S,Slt,U6 lS,>14.ttT 18,lie,l« 

Btalmatod inoroaw in the world*! prodttotioB .. „ .. 8,497,661 1,668,816 641,067 
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Uaited HiAftfom* 


IMPOB'l’S AKB BZPOBTS OF SUOAB. 
mPOBTS. 



Onb Month BNDiNO 

Nxnb Months bhoino 


SBPTBHBBR 80TH. 

BBTTBKBms S9TH. 

IJNBtriiriD SuttABi. 

issi 

Tom 

1935. 

Tons. 

1934. 

Tons. 

1936. 

Tons. 


1,611 


24,S88 

9,016 

1,968 

I)p{rynfi.i(iy ... . 


Nfi^erlAnds .. 




Prftnofi tt‘tt .. •••• 





Ofleoho-Slovakia. 

77 


20',207 

79,918 

libsi 

84,940 

Java . 

27,649 

11,761 

Philippine) lalandi . 

Cuba . 

61,360 

43,067 

414,282 

684,478 

Dntob Guiana. 

Hayti and 8aa Domingo .. 
Mexico .. 

2’989 

7,421 

101,378 

129,296 

Peru . 

4,197 

4,298 

60,291 

22,328 

98,144 

46,193 

6,640 

16,611 

Braiil . 

Manritiue . 

lio 

160 

British India . 

Stmite Bettlemente. 





British West Indies, BriUidi 





Quianadc British Honduras 

842 

6,061 

61,881 

76,000 

116,186 

Other Countries .. 

7,740 

80,911 

68,099 

Total Baw Sugars. 

96,076 

98,669 

948,701 

1,009,868 

RariMBn Suoaks. 





Poland. 


• • •. 


18,274 

Germany .. 

267 

26 

21,401 

6,829 

Netherlands . 

1,916 

9,416 

98,369 

127,987 

Belgium.. 

844 

804 

^ 21,838 

18,014 

France .. 

* f * * 

s 0 • • 

t • * 0 

Oseoho-Slovakia . . 

164 

1,696 

148,2i8 

138,072 

Java . . . 

• 0 • f 

• • * * 

0 0 s s 

* • • • 

United Btates of Amodca .. 

11,693 

31,299 

66,676 

188,238 

98,179 

Canada .. 

1,284 

9,996 


Other Countries . 

1,618 

1,058 

7,603 

3,193 

Total Boflnod Sugars . 

:i7,7S9 

68,699 

898,686 

688,686 

Molasses .. 

219 

1 

6,830 

189,481 

130,863 

Total Imports . 

111088 

169,181 

1,476,817 

1,666,491 

EXPORTS. 

British Rbfinbi> Suoabs. 

Tons. 

Tons 

Tons. 

Tons. 

Denmark . 

8,064 

88 

6,744 

766 

Netherlands .. 

128 

36 

698 

198 

Irish Free State . 

6,962 

6,044 

73 

38,486 

40,194 

Channel Islands . 

90 

814 

667 

Canada . . . . 

• e 0 0 

«• .• 

• ft* 

• •. 

Other Countries . 

2,788 

474 

9,906 

6,768 

FoKBioif k Colonial Suoaus. 

12,972 

6,668 

66,648 

48,688 

Pfflned B'l'd Candy. ... 

166 

810 

4,667 

7,926 

1,768 

669 

Unrefined .. 

2,118 
. • • • 

179 

e 0 a « 

Various Hixiod in Bond.... 

If 1 ,,.^.^,_,,, ^^^. 

888 

20 

68 

2,681 


Total Sxports . 

16,870 

7,719 

70,716 

81,618 


Weights cilettkM tp th# hmmk 

































































United States. 


fWilUU 4 


(Tons of 9,940 lbs.) 

1995. 

Tons. 

1994. 

Tons. 

Totsl Beoelpts, Jenunry let to Ooiober Ist . • .. . . 

2,721,837 

.. 2,682,994 

IMireries „ „ . 

2,668,665 

.. 2,676,668 

Heltmgs by Befiners „ „ . 

2,698,680 

2,617,710 

Exports of Beflned „ „ . 

243,000 

168,000 

Importers’ Stocks, October 1st. 

53,282 

7,130 

Total Stocks, October let . 

136,264 

.. 71,317 


1994. 

1998. 

Total Consumption for tweWe months . 

4,864,479 

.. 4,780,684 


Cuba. 


Statimimt of Exports ahd Stocks of Suoab, 1922-1923, 


1923-1924, AKB 

1924-1925. 




1999-93 

1983-94 

1994-95 

(lous of 9,940 lbs.) 

Tons. 

Tons 

Tons. 

Exports . 

2,909,624 

.. 3,203,692 .. 

3,760,186 

Stocks . 

. 429,688 

.. 432,123 .. 

822,799 


3,339,212 

3,636,716 

4,682,986 

Local Consumption . 

88,000 . 

86,000 .. 

97,000 

Receipts at Ports to August Slst. 

3,427,212 

3,720,716 

4,679,985 

ITeeAfiA, Auguit Sltt^ 1946 


J. Guma.— L. 

Mbjbr. 


United Kingdom. 


Htatmmhnt or Imports, Exports, and Oonbumption op Sugar for Nine Months 
■ND iNo Srptimbxr 30th, 1923, 1924, akp 1925. 




Imports. 




Ex PORTS (Foreign). 


1993. 

1994. 

1935 



1998. 1984. 

1985 


Tons. 

Tons. 

Tons. 



Tons Tons. 

Tons. 

Refined.. 

.... 979,088 

.. 898,685 .. 

588,985 

Refined. 

6,867 .. 4,657 

.. 1,753 

Raw .... 

.... 985,457 

.. 943,701 .. 

1,009,853 

Raw.. 


18,896 .. 7,996 

659 

Molasses 

.. 100,573 

139,481 .. 

180,853 

Molasses . 

9,456 .. 9,581 

.. 883 


1,815,118 

1,476,817 

1,666,491 



39,719 15,164 








HoMx Consumption. 






1988. 

1984. 

1935 






Tons. 

Tons. 

Tons. 

Refined 


. 



999,481 

.. 396,443 

538,.309 

Refined (in Bond) in the United Kingdom 

. .. 

708,496 

.. 699,593 

654,005 

Raw 

. 

. 



119,089 

101,499 

75,828 


Total of Sugar 

. 

. 

1,119,989 

1,197,464 

1,868,148 

Molasses. 

‘ T TT V- 



. . .... 

7,169 

5,384 

6,078 

Molasses, 

manufactured (in Bond) in United Kingdom 

39,449 

44,991 

48,345 






1,166,607 

1,847,189 

1,311,565 


Stocks in Bond in thi Customs Warbhousis or Entbrsd to bx Warbroubid 
AT Sbptbmbbr 30th, 1926. 

im 1998. 198i. 

Tons. Tons. Tons. 

Refined In Bond . n,4IB0 88,950 45,750 

f*oreign Refined. IT.OOO .. 19.^ .. 8i,000 

M Unrefined . ..^ .• 188,000 9i,850 909,800 

949,850 148,100 986,550 


m 























United Kingdom Monthly Sugar Report( 


Our last report was dated the 9th September, 1926. 

The easier tone prevailing last month has continiied only in a more accentuated 
fashion, and prioes are about 2s. per owt. lower for all descriptions. 

The London Terminal Market has been flat and easier. While some heavy buying 
has been taking place tiiese orders have been readily flUed by Oontinental oountriee who 
have b6en using this market as a hedge for their sugar. A good many speculators have 
become disappointed and have cut their loss at almost any price. Altogether these 
circumstances have made a much more fluid market and a large business has been 
consummated. Only a few thousand tons were tendered on September which Anally finished 
up at ISs. 8^d. October sold down from 16s. 6d. to 18s. 3a., December from I6s. 6d. to 
13s. 44d., March from 16s. 6d. to ISs 9d., M^ from 16 b. lOtd to 13 b. 10)d., and August at 
16 b. o|d. to 14 b. 3d. The latest prices are October 13 b. 3fd., December 13 b. 6d., March 
13 b. lO^d., May 148. l^d., August Us. 6d. 

Trading in actual sugars has been very slow. The demand has continued poor owing 
to the obstinate policy adopted by the trade of buying strictly from hand to mouth. Russia 
has not been in the market and Oermany has only bought spasmodically small parcels of 
read^ su^r. Ready Granulated f.o b. has been scarce, but Dutch GrStnulated has been 
obtainable from lOs. down to Us. 8d. Ozecho (Granulated for November and November/ 
December sold from 168.3d. down to ISs 10|d., and for April/August from 16s. 9d, down 
to Us. 6d. American Granulated was sold from 16 b. 9d. down to 14s 6d. o i f. IT.K., and 
at the beginning of this month a few thousand tons were sold back to New York at a 
parity of 148. 9d. c.i f. Polish and Hungarian Crystals have been offering at 15 b. to 
ISs. 3d. for November/December delivery but very little business has been transacted. 

Spot sugars have not been plentiful. Dutch Granulated sold from 29 b. 7|d. to 
27s. l^d. duty paid, whilst American Granulated was usually 6d per cwt. under this price. 
Low su^rs on the spot have been very scarce and White Javas have fetched relatively 
high prices against good grocery. 

'^e British Refiners have done a fair business at constantly declining prices. The 
following reductions took place 14th September 3d, l^th September 3d., 2lBt 
September 3d., 23rd September 6d., 30th September 6d., 9th October 6a. The latest prioes 
are No. 1 Cubes 328.3d., London Granulated 288. Ud. 

A large business has been done with the U.K, and Continental Refiners. Cuban raws 
sold down from lls 9d. to lOs. 6d. Mauritius Chrystals sold at 16s. to 16 b. 7*d. 
Polish 88 per cent. Beet was offenng at lOs. 3d. o.i f., and Preferential B.W.X. sold down 
to 14s. c.i.f. 

In New York a fair business has been done in raws, and Cubans sold down to 2^ cents. 
The Futures Market fell in sympathy with the easier raw and refined markets and to-day 
stands at 26 to 30 points lower than a month ago. 

The Cuban crop has fulfilled expectations and is now reported to have finished with a 
crop estimated at 6,126,000 tons. The stocks at the ports are to-day 370,000 tons more 
than last year. The provisional estimateB for next year are from 6,300,000 to 5,400,000 tons. 

The weather on the Continent during the last three weeks has been ideal, and the 
general opinion seems to be gaining g^und that the crops will turn out larger than they 
had first expected. This has been rather confirmed by the preliminary estimate by 
Mr. F. 0. Light of Magdeburg who gives the following figures 



Tons. 


Tons. 

Germany. 

. .. 1,680,000 

Dennuurk 

.. 176,000 

Czecho-Slovakia .. 

.... 1,600,000 

Sweden . 

.. 180,000 

Austria .. .. 

. .. '86,000 

Poland. 

.. 530,000 

Hungary • • .. 

.... 220,000 

Italy 

200io00 

France . 

. . 780,000 

Spam .. .. 

226,000 

Belmum . • .. 

880,000 

Russia.. .. 

950,000 

Holland. 

. .. 800,000 

Other Countries 

300,000 



Total •. .., 

.. 7,605,000 

Mincing Lane, 


Axthvb B. Hodqi, 



imdon, E.O. 3. Sfigar Merchants and Brokers 

Oct tber 9tb, 1925. 
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Notes and Comments. 


Mr. Alfred Wood on Beet Sugar Industrial Expansion. 

Mr. Alfebd Wood, Secretary of the British Sugar Beet Society, in a public 
speech he made last month gave an interesting outline of the programme of 
expansion of the sugar industry in this country, of which the following comprises 
the gist. 

A wide programme of extension is envisaged for next year, and his Society 
notes with satisfaction that in most cases the proposed new factories are to be 
placed in new areas where hitheito through the absence of factories farmers could 
not enter seriously into the industry. The problem of overcrowding in existing 
beet areas has become acute, and the Society has asked the Ministry of Agriculture 
to receive a deputation which will suggest that the Quvernment shall exercise 
supervision over the development of the industry, so as to ensure that each 
factory is able to draw beets from an economic radius, and so is given a fair 
chance of establishing itself upon a permanent basis during the currency of the 
subsidy. 

The programme of the principal groups of manufacturers has been commu¬ 
nicated to the Society. The Anglo-Scottish Group, of which Lobb WmR is 
Ohairman, have acquired sites at Felstead (Essex), Poppleton (Yorks.), and 
Oupar (Fife), and building operations are to commence within a few weeks. The 
Anglo-Hungarian Group with which Messrs. Tate & Lyle, the leading refiners, 
are associated have decided to build a factory in Yorkshire in addition to their 
present factory at Bury St. Edmunds. The Anglo-Butch Group, in which Mr. J. P. 
YAM Bossitic is the leading spirit, have acquired a site at Yeovil and are acquiring 
sites in the neighbourhood of such well-known railway junctions as Didcot 
(Oxfordshire), Savernake (Wiltshire), Basingstoke (Hants), Pulborough (Sussex), 
and Bristol (Gloucestershire), for the erection of one or more factories according 
to the response by farmers to offers of beet contracts in the South and West of 
England. The old-established Lancashire refiners. The Sankey Sugar Co., Ltd., 
are to build a factory in conjunction with their refinery at Earlestown to serve 
the farming interests of Lancashire and Cheshire. Other groups, it is understood, 
contemplate factories in Surrey, Bedfordshire, llorthants, Kent, linoolnbhire, 
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and Suffolk. This briugs into prominence the question whether the supply of 
raw material which can be looked for from fanners in the immediate future 
justifies so speedy a derelopment in factory construction. This year’s beet 
acreage, oyer 55,000 acres, is over 100 per cent, greater than last year. To bring 
the ten existing factories to their full capacity and thus reduce working costs to 
a minimum in the interests of both the factory and the grower, 100,000 acres are 
required for next year. To meet in addition the initial requirements of the 
proposed new factories, this acreage must be increased to at least 160,000 acres or 
three times the present acreage. 

The National Farmers’ Union is co-operating actively with the Society in an 
effect to extend the supply of the raw material, and is pressing on its members 
the desirability of testing, where that has not already been done, the suitability 
of sugar beet as a regular rotation crop. Owing to the subsidy the risks are not 
great, and it is desirable to secure a large number of fanners growing a relatively 
small acreage than having comparatively few embarking on the cultivation on an 
extensive scale. 

But Mr. Wood agrees that the farmers cannot be deemed to have been slow 
in embarking on this new industry. Some beet is being grown in practically 
every county of England this year and m many counties of Wales and Scotland. 
The farmers’ principal difficulties are labour and accommodation. The industry 
can only develop at the rate at which these problems are satisfactorily solved. 
The dearth of rural cottages assumes a more acute form the more this labour 
question is examined. The Society invites local authorities to investigate the 
question in their own districts, and is ready to give all possible information that 
may be of assistance. The Ministry of Labour have given valuable assistance 
in the provision of additional labour for the singlings and lifting of the present 
year’s crop, and in this the factories, the National Farmers’ Union, the Society, 
and other organizations have co-operated. The experience being gained will 
enable the Ministry to consider wl^t further labour supply is required in the 
future. The Ministry have intimated that if the gi’owers want to increase their 
acreage under sugar beet they need not have much anxiety about the labour 
supply provided that they will let the Employment Exchanges know well in 
advance the acreage of beet they have contracted for and the number of men they 
require. Provided that accommodation reasonable in the circumstances is 
available, the Employment Department have little doubt that they can supply 
men of the right type. 


Rapid Progress of the Movement. 

It is clear from Mr. Wood’s statement above given that very rapid progress 
is being made with the extension of the beet sugar industry in this country. The 
farmers are coming Tound to the idea of the value of growing sugar beets as a 
rotation crop with corn, or, where the soil is too light to make corn growing 
profitable, as a substitute for cereals. There is also the incentive of the subsidy 
on the sugar which hai still two years to run at its full amount; and as it 
guarantees a remunerative price to the English fanner for his roots, that individual 
is the more disposed to overoome his innate conservatism to a change in the 
incidence of his crops. 

Whether the farmers will do tiietr part sufficiently well to enable not only 
the ten existing factories next year to operate to fairly full oapaoity, but will also 
Allow the fifteen or mote factories projected tot tjto 1926-27 eeason to operate 
proSmbly i^^a moot point. It is more probable tor eome years to come the 
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oomplete organization of the oultsination and delivery of roots to the factories will 
need very expert supervision, and will not be accomplished in a hurry. As an 
instance of what can happen to a factory already past its elementary stage, it is 
reported that Kelham had to stop operations for some days last month because 
the steady supply of beets needed failed to materialise. But this is all incidental 
to the sti^ing of so complicated an industry as the beet sugar one, and it is just 
here where the subsidy serves a good purpose by neutralising inevitable losses 
due to irregular supply of raw material, to defects in manufacture, and other like 
causes. The British Beet Sugar Society is acting wisely, however, in pressing 
for Gk>vernmental supervision over the siting of new projects, so as to prevent 
more than one factory being erected in one economic area of beet supply and so 
causing unnecessary competition. The success of the new industry promises to 
be of such material welfare to the agricultural interests in this country that 
nothing should be left undone to ensure that it has an unfettered trial fiee from 
all avoidable competition. 

Supplementary to the information given above by Mr. Wood, we may add 
that the Bedfordshire project which is intended to include also Buckinghamshire 
is to be at Liuslade, near Leighton Buzzaid, on Bothschild pioperty. A private 
company, we gather, will finance this factory. Another piivate concern is to 
erect a factory at Bardney, Lincolnshire, the promoters being anglo-contiuental 
interests. The United Sugar Company’s second factory is to be sitnated in the 
Selby district of Yorkshire. Finally, the Armstrong-Whitworth group are 
reported to be planning their first factory at Halesworth in Suffolk. The Kent 
project referred to by Mr. Wood seems contingent on the obtaining of at least 
5000 acres of roots from adjacent farmers; but as Kent is primarily a county of 
orchards and hop fields, there is an expression of doubt as to whether room can 
be found for the cultivation of beets as well. However, the countiy is being 
rapidly mapped out into beet areas to a degree that would have been thought 
unlikely of achievement a very few years ago; and the British consumer of sugar 
should next year from his 100,000 acres of beets have about 5^ lbs. of home-grown 
sugar per head of the population. 

Indian Agriculture and the New Viceroy. 

The recent announcement that the Hon. E. F. L. Wood, Minister of 
Agriculture in the present Government, has been appointed Yioeioy of India in 
succession to Lobd Eeadinq, who retires in April next, will have come as a 
surprise to many. As these appointments go, he is comparatively young (bom 
in 1881), which is all to the good; is the only surviving son and heir to Yisoount 
Halifax, and is a great landed proprietor in this country. But it cannot be said 
that he is inexperienced, for he has in the past held the appointments of Undei 
Secretary for the Oolonies and President of ^e Board of Education: agriculture 
and education may be taken as the two main lines of development in*^our Indian 
Empire at the present moment. BQs extended visit during the winter of 1921-2 
to the West Indies while at the Oolonial Office will still be remembered; and the 
first-hand knowledge gained of a developed sugar industry will stand him in 
good stead in respect of the forward move now being taken in that staple in 
India.^ When we consider the recent utterances of the Secretary of State for 
India regarding the necessity for the development of agrlbulture in that country 
along progressive lines, and the still more emphatic wordaof the present Viceroy 
at the end of his tenure of office, this appointment need not call for surprise. It 

' See isti, pp. 84A-SCI. 
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maj be remarked that saoh a forward agrioultural polioj has again and again 
been advocated in the local preea, and especially by the Timu of India^ one of 
the leading progressive Journals, and it is to be presumed this will be in accord 
with Indian aspirations. 

The Indian Agricultural Department, founded on a liberal scale by that great 
Viceroy, Lord Oitrzon, comes of age this year, and its growth may be judg^ by 
the fact that, from a mere handful of superior officers in 1904, the offi^l list of 
similar appointments, issued on January 1st of this year, shows an increase in 
cadre to somewhere near two hundred. And the actual development in agri¬ 
culture, both as regards the knowledge of the subject and the concrete test of the 
increased yields obtained in those few crops which have been made the subject 
of special study, affords still more striking evidence of progress. An able 
summary of this progress is given in an article, holding the pride of place, in the 
handsome supplement to the TimeB of India {illustraitd Weekly edition) of 
August 2nd of this year, under the title **The Indian Empire<~FinaDcia1, 
Industrial, Transportation and Trading Summary, 1926-6.” In this article, 
written, we believe, by the Agricultural Adviser to the Dovernment of India, it 
is pointed out officially that within the past two decades in one line of develop¬ 
ment, that of placing improved varieties at the disposal of the Indian cultivator, 
the area under selected strains has increased fiom a few thousands to five million 
acres, giving the ryot an increased profit of 60 million rupees (roughly £3,600,000), 
sufficient to cover the total cost of the Department five times over. But this is 
obviously only the start, and as these improved strains are rapidly spreading over 
the country, there is no reason why this figure should not be increased auto¬ 
matically forty times, for there are still 200 million acres sown every year with 
the inferior seed. 

It is opportune to remark, however, that for still further advances and the 
extension of scientific study to the many crops at present almost untouched, 
much will depend on the maintenance in efficiency of the Agrioultural Depai-t- 
ment. And we cannot look on this side of the question without a certain amount 
of misgiving, for its whole organization is in the melting pot. The Indiauization 
of the Department has been decided on with this object in view and, for the 
benefit of the European officers desiring to leave the country l>efore the noimal 
tenure of their offices expires, they have been permitted to retire on a scheme of 
proportionate pension. Many have already availed themselves of this permission, 
and among them are a number of those investigators by whose knowledge and 
skill the above-mentioned results have been obtained; and others will follow as 
their terms expire, their places being filled by Indians where possible. Thus, in 
certain quarters a pessimistic view is indulged in, and as a fact there is bound to be 
a check, because of the depletion of the country of those who may be said to have 
mastered the intrinsic difficulties in conditions where every problem has to be 
approached along fresh lines, and the scientific training received in our great 
schools of agriculture has to bo supplemented by long experience as to Indian 
environment and possibilities. The selection of the new Viceroy appears to us 
to have some bearing on this matter, and the amount of success in his guidance 
of the future development of the Agricultural Department may have a consider¬ 
able bearing on the success or failure of his official connexion with the country. 

A Sugar Estate Prospectus. 

<411 Early in the year a prospeotos issued by a ocnapany oalling itself Demerara 
Sugar Estates Limited, offering £40,000 of 8 per cent, debenture stock, attracted 
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some attention in sugar oiroles owing to the studiously vague way in which it 
was drawn up and the difficulty to identify any of its promotors or its properties 
with the sugar industry in Demerara. Tndh has lately investigated the matter^ 
and has pronounced the issue as *'a palpable ramp” got up by certain 
company promoters whom Truth has exposed on former occasions when operating 
under other names. The outstanding recommendation in the prospectus was a 
detailed report supposed to have been supplied by a Mr. Habold Fletoheb who 
was described as a retired planter and *Hhe well-known sugar expert.” But 
Mr. Flbtohbr has now disowned the title thrust on him, and has admitted to 
Truth that he was a clerk in the employ of Ebbnbzbb Cox, a notorious figure 
who has been in the Bankruptcy Court, and who is alleged to have induced 
Fletoheb to put his name to the Report. The fictitious nature of this Report 
though not obvious to the man in the street could be detected almost at a 
glance by anyone connected with the sugar industry. It stated inttr alia 
that the Otaheit (sic) should be planted, ** as it produces four crops a year, while 
others only produce three and the crystallization is also more regular ”; and that 
factories on the estates were equipped with a new method of juice extraction, viz., 
** modern diffusion with 25 per cent, dilution.” The price of sugar was placed at 
£25 per ton, but taking only £20 per ton as the figure, and the output of the 
factories as 3000 tons, a net profit of £30,000 was confidently estimated. No 
details were vouchsafed as to the identity of the valuable property, nor of its 
previous career as a sugar producing business. Yet not only did the promoteis 
(in TruWt opinion) get about £6000 response from the public, but they also 
managed to secure the names of a well-known nobleman and a firm of 
Edinburgh solicitors to act as Trustees for the Debenture holders. 

An Expert View on British Optical QIass. 

It has been long generally assumed that the best optical glass and optical 
instruments in the world come from Germany and Austria. This was undoubtedly 
true before the war, when the genius of Professor Abbe and his fellow-workers 
at Jena from the eighties of last century onwards produced new types of optical 
glass possessing high physical constants, which resulted in the world-wide 
recognition of tiie superiority of the distinctive products of Jena over similar 
optical instruments made in England and elsewhere, so that for the time being 
supremacy in such instruments practically passed to Germany. 

But the war has changed all that, in the opinion of Sir Herbert Jackson, 
the Director of Research of the British Scientific Instrument Reseaich Associa¬ 
tion. This expert recently wrote a letter to the Timet in which he stated that a 
close study of British and foreign optical instruments extending over some years 
had led him to the conclusion that it is not possible at the present day to obtain 
anywhere optical glass and optical instruments better than, or, in many oases, as 
good as, those manufactured in Great Britain. The British manufacturers of 
such goods made such efforts during the war and since, as have enabled them to 
rival and, in many oases to surpass, the best foreign optical instruments in general. 

In proof of this it was stated by another expert correspondent to that paper 
that the British Navy after rigorous tests as to the qualities of optical glass and 
optical instruments for naval purposes (for which, it s&nds to reason, the most 
accurate results are required) have deqided that British* productions are unsur¬ 
passed, and as a result these are being used in th# Navy to the exclusion of others. 

1 August SSth, 1835 isiut. 
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in our last number we dealt with an article which was entitled *‘The 
Distillation of Bum/* and was written by B. H. Bubton. It appears of interest 
to reproduce further extracts from it, these being examples of rule-of-thumb 
methods and of the beliefs, in the main conjectures, expressed fifty years ago of 
the causes contributing to the quality of the best fiavoured spirit. 

** Oane tops, that is, the plant and top without the leaf, cut up in a top outter> 
if spread three or four inches deep in the mixing cistern, and allowed to remain 
there twenty-four hours after having had a puncheon of molasses mixed with it, 
makes an excellent ferment, imparts a fine flavour to the wash, and destroys any 
acidity that might be in the mixing cistern. I invariably enquire of all practical 
distillers if they think the weather affects the yield of the wash. They all agree 
that it does, more particularly a thunderstorm. On one occasion some years ago 
at Ponce, we had been distilling a number of vats, getting a good return; the vats 
had invariably taken about fifteen days to attenuate; they had had the same 
mixture, and had given the same numW of gallons of spirit. A heavy thunder¬ 
storm occurred one afternoon, and the vats distilled the next day gave but little 
rum .... A large quantity of Jamaica rum is shipped to Germany, a 
mercantile house in Kingston, doing an extensive business in this line, employs 
tasters who travel about the island, pay a good price, and purchase that which 
they think adapted for that market. Distillers who wish to give this peculiar 
flavour to their rum use the following receipt :-~Take 100 lbs. of yellow clay; this, 
with 5 lbs. of finely powdered brimstone, is thoroughly mixed in 10 gallons of low 
wines, to which are added 70 gallons of thick muddy skimmings, care being taken 
that the clay is thoroughly dissolved in the low lines, so that the mixture may be 
complete. To this add 4 lbs. of balm or fever grass (Spanish, Lemoncilla ; French, 
Giironelle ); the whole is placed in a puncheon to ferment, and after fermentation 
ceases it is fit for use ; in fact the longer it is kept, the better the effect it 
produces. Two quarts are thrown into the low wine, and one quart into the high 
wine retort; when the rum first begins to run, it has a very unpleasant smell and 
taste, which, however, gradually disappears. This rum sells remarkably well, and 
distillers who produce it of the right flavour are generally rewarded by their 

employers.It was generally supposed that the use of sulphurous acid 

gas as a defecator for oane juice would have a prejudicial effect in the liquor-loft; 
so much was this a preconceived idea that a planter in St. Thomas-in-the-East 
told me he had some years past used sulphur in his boiling house, and the result 
had been most disastrous on his rum; another on the north coast experimented 
with sulphurous acid (or more probably with sulphuric acid), and his rum has 
been notoriously bad. Consequently, although I felt convinced ** Stewart’s 
Process” would more probably improve than deteriorate the rum crop, I was 
curious to see the result. Stewart’s apparatus was worked by me at Beck Biver 
estate in the early part of March; the sugar was much superior to what had 
previously been made there, but having to return to Kingston I did not see any 
rum made until the 26th of Mnroh. I was surprised on nearing the still to find 
an unusually rich mellow, fruity aroma proceeding from the dunder, and on 
entering the liquor-lpft a different odour from the usual one was perceptible . . • 
That sulphurous add gas should produce good results on the juice of sugar canes 
can ^ily understood; the gas dieeks acetous IsKsneiitation, and encourages 
the winous ffe in such juice. Moreover, in good cane juice the gas acting as a 
dsISQator separates all the nitrogenoiis matter from the juioe.” 
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Ely Beet Sutfar Factory. 


On October 15th the new Ely beet sugar factory was formally declared open 
by the Et. Hon. Edwakd F. L. Wood, Minister of Agriculture and Fisheries 
(and Yiceroy*designate of India), in the presence of a distinguished gathering 
of guests interested in the new industry. 

The Chairman of Diiectors, Sir Jakes Martin, at the opening ceremony, 
gave some particulars regarding the factory. It is built on the banks of the 
River Ouse, one and a half miles from Ely Station and at the junction of a 
number of railway lines. The total aiea of the site is 66 acres. Four miles of 
railway sidings have been installed to deal with the beet traffic, and silos covering 
an area of 50,000 square feet have been constructed for the roots coming m by 
rail, road and by water. For the reception of the watei-borne beet and for other 
purposes, a wharf has been constructed 650 feet in length with a depth of water 
sufficient to accommodate the largest barges which can be used on the river. 



The factory has its own fleet of 50 barges, and claims that one of its services to the 
community is an organised attempt to restore the use of some of the waterways 
with which the country abounds. Thus there are four methods of getting the 
beets to the factory: rail, motor traction, hoise traction, and carriage by water. 

The area covered by the factory buildings is 2^ acres. The main building is 
360 feet long, by 82 feet wide, and is 52 feet high to the eaves. Behind it, but 
attached to it, are six separate buildings, consisting of:-(l) The pulp drying 
building with a floor area of 9500 square feet; (2) the power house building with 
a floor area of 4800 square feet; (3) the lime buildin^with a floor area of 4800 
square feet; (4) the boiler house with a floor area of 16,000 square feet; (5) the 
repair shop with a floor area of 9600 square feet; (6) the sugar store with a floor 
area of 16,000 square feet. The dried pulp stile is a detached structure behind 
the pulp drying building and has a floor area ot 18,500 square feet. 
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The capacity of the factory is 1200 tons, and to ran a full campaign 120,000 
tons of beet can be dealt with. There is the satisfactory number of 1179 growers, 
practically all of whom are within 20 miles of Ely. The output of sugar reedy to 
be placed on the market when the full capacity of the factory is reached should 
be not less than 15,000 tons. The factory alone involves £400,000 of capital. 


Ten Years of Sugar Refining.' 

By I.. A. WILLS. 

American Sugar Refining Oo., New York. N.Y. 

Ten years ago, and even long before that, the process of refining raw cane 
sugar had already reached such a highly perfected state, that refined granulated 
sugar was at that time (as it is now) one of the most nearly chemically pure of all 
commodities. Nor were the principles involved in the refining process materially 
different from what they are to-day. 

The bulk of the raw sugar received consisted, as it does now, of high grade 
centrifugals which were washed to a purity of approximately 99®. The use of 
animal blood for clarification had long since been abandoned in favour of phos¬ 
phoric acid compounds. The best refiners attached the same importance to perfect 
mechanical filtration as we now know to be essential for the pi eduction of white 
granulated sugar. Bone-black was used in precisely the same manner as to-day, 
and was at least as effective in decolotizing and otherwise purifying the liquors. 
In fact, many refiners believe that the bone-black manufactured up until a few 
years ago was of better quality and less friable, by reason of a more plenteous 
supply of bones suitable for its manufacture, than is the present day product. 

The spinning, washing, and drying of refined sugars have not changed 
materially in principle. In methods and equipment, however, much important 
progress has been made. There have been considerable improvements in labour- 
saving and other cost reducing devices. 

Raw Sugar Washing. 

As to the afflnation process, the self-discharging centrifugal basket used in 
several modem installations has fully proved its value. By its means the number 
of operators required at the washing station is mateiially reduced and with careful 
control the quality of the washed sugar is quite as good as ever. 

Direct motor drive has made it possible to bring modem machines to full 
speed in a remarkably short time, and improved brakes have greatly shortened the 
braking period. One 4S-inoh machine of the type described will handle a quarter 
of a million pounds of raw sugar in 24 hours. It is all important for peifect and 
efficient operation so to train the operators that they perform each step with the 
regularity of a pendulum. The proper cycle of operation must first be woiked 
out by intelligent study for each installation and for varying amounts of melt. 
When this is once established and each man is assigned to the proper number of 
machines, it is only necessary for eaoh to charge, wash, and brake his machines in 
rotation at a measured pace, neither hurried nor sluggish. Only by such legu- 
larity can uniformly good washing be maintained. 

Much has been done in the development of washing devioes for centrifugals. 
Molt of these deliver a measured quantity of water when a lever is turned by 

1 —r Dlvl^on of Snjrar OhauiistiT at Heeting of Ihs Amsrim 
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hand and are refilled as the lever is reversed. Some distribute the water in a 
fanlike spray over the surface of the sugar, whereas others have an oscillating 
spray which directs a heavier stream of water progressively from top to bottom of 
the basket. Most centrifugals for both raw and refined sugar are now equipped 
with one or another of the many measuring devices and sprays. 

One refinery has worked out an elaborate and ingenious system of automatic 
operation for its centrifugals by means of electrical control. In a battery of 
machines every operation except charging is electrically timed and operated. The 
writer saw in this plant one machine experimentally equipped which was even 
charged automatically, so that practically the only labour required for a battery 
of these was for supervision and maintenance. 

Liquor Filtration. 

Leaf filters began to replace the old bag-filters in 1914. Infusorial earth as 
a filter-aid was substituted for compounds of phosphoric acid wherever leaf-filters 
were installed. The latter are operated under high pressure, and phosphate of 
lime does not form a sufficiently porous cake under these conditions. On account 
of the cost of infusorial earth, which largely balances the savings in labour and 
filter-cloth, both large items for the old bag-filters, the economy of leaf filters has 
been questioned by some refiners. 

In fact, so great has been the conservatism with respect to leaf-filters, espec¬ 
ially for the filtration of affination syrup, that not only have many existing bag 
installations been allowed to stand, but a new refinery has recently been equipped 
with bag-filters. In the writer’s opinion, however, there is no doubt of sufficient 
net saving in the combined items of labour, cloth, and filter-aid, to render an 
installation of leaf-filters, properly operated, a profitable investment. Further¬ 
more, the cleanliness attending the operation of leaf-filters, and the rapidity with 
which the liquors pass through the process, both factors reducing the liability of 
sucrose losses through inversion, are features not to be overlooked. 

Devices for sluicing the leaf-filters automatically have decreased the labour 
required at the filter station in several refineries. Kotary suction filters with 
continuous, automatic removal of the cake have replaced in some plants the usual 
types of filter-presses for the filtration of sluiciugs from leaf-filters. 

An improved form of infusorial earth (prepared by a process in which calcin¬ 
ation is understood to play a part) has been placed on the market within the last 
two years. This material at first gave a gieatly increased liquor flow, but left 
something to be desired in clarity of filtrate. It has been the effort of the 
manufacturers so to modify the prepared earth as to givepei’feot filtiation without 
sacrificing rate of flow, and the product now being turned out seems to give 
promise in that direction. 

Begeneration of infusorial earth has been discussed ever since the material 
came into general use in connexion with leaf type filters. Many laboratory and 
some plant scale experiments showed that the earth could be efficiently revivified 
by burning, but several years elapsed before regeneration was put into actual 
practice. One refinery is now burning earth in the form of cake from suction 
filters in rotary kilns; another has demonstrated the effectiveness of a stationary 
kiln, of the type used for burning lime, for calcining earth recovered as filter-press 
cake. In both oases the earth must be reduced to a finely divided state, for which 
purpose wet grinding is preferred. 

About tluree years ago the use of paper pulp as a filter-aid was proposed. It 
was first tried in leaf-filters of the rotary type, which has since proved to be the 
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only type applicable to this form of filtration. Seyeral attempts were made to 
adapt the stationary leaf-filters to pulp filtration; but, so far as the author knows, 
the project has been abandoned. The pulp filter cake is extremely porous, is 
bulky, and must be quite eyenly coated on the cloth. This is difficult to 
accomplish in any but the rotary type of filtei. Bemoyal of the cake is also 
accomplished more easily with the latter type. The used pulp is regenerated by 
merely washing out the impurities with hot water, for which purpose a form of 
washer common to the paper manufacturing industry is employed, A large 
quantity of water is required, but since waste water from the washing of char 
filters can be used the expense is small. 

Paper pulp is fuinished by the manufacturers in the form of thick sheets. 
Soda pulp, or a mixture of same with ground wood, is generally used, though it 
is said that old newspapers woik equally well. New pulp is fed to the beatei, a 
deyice also known to the paper industry, where it is beaten to a thick cream with 
sufficient water. The make-up of new pulp lequired is said to be surprisingly 
small, since mechanical loss through the washing screens is not great and the 
quality of the pulp does not appear to suffer after repeated use. Pulp filtration 
is characterized by a high rate of flow. 

There still exists, howeyer, a difference of opinion as to whether sufficiently 
clear liquors can be obtained at all times in refinery practice. It was early found 
that double or triple filtration through a heayy coating of pulp is necessary, and 
that the pulp must be augmented with a small proportion of some coagulant, 
such as phosphoric acid. This decrea^s the rate of flow, which remains, howeyer, 
still relatiyely great. 

In the case of filtration with infusorial earth, if a ^ace of the filter-aid passes 
into the filtered liquor, because of broken cloths or otherwise, it is caught in the 
char filters. In pulp filtration, on the other baud, if the filtrate is eyer so slightly 
contaminated, it is sure to appear hazy after char filtration, and the fine 
suspended or colloidal matter persists and becomes more concentrated in the 
granulated sjrrups, to the detriment of the refined product. It is therefore 
essential in pulp filtration to obtain highly brilliant filtrates, and apparently all 
refiners who haye tried it haye not met with the same degree of success in the 
accomplishment. 

Bone-Ohar Filtration. 

Bone-black filtration presents little that is new. The continuous system ot 
filtration has almost entirely replaced the old batteyy method, howeyer, in line 
with the tendency of the times to out down to the absolute minimum the amount 
of material carried in process. Oil firing of the kilns has become more widely 
used. A retort made in two sections is expected to out renewal costs, since either 
top or bottom section can be replaced, separately, and the scrapping of the eutiie 
retort thus ayoided. 

Evaporation. 

In the pan house a notable innoyation has been the installation of multiple- 
effect eyaporators for concentrating liquors preyious to entering the pans. Sugar 
boilers haye been able to accommodate themselyes to handling pan liquors at 68^ 
Brix, so that if the liquor runs from the bone-black filters at 65^ Brix it is 
possible to accomplish about one-balf the total evaporation in multiple-effect, and 
larjiely with exhaust steam. The saving effected is, of course, very great. 

Another medium for the utilization of exhaust steam for evaporation is the 
calaflfirk pan. Widely used in the raw cane sugar Itctories of Ouba, it has been 
adofkted in Une of our modem refineriw. 
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Befinsd Sugae Obntbifuoals. 

Improvements in centrifugal machines have been discussed in connexion 
with raw sugar washing. Although it has not been possible to apply the self- 
discharging principle to the machines used for the refined sugar massecuites, 
direct motor drive and vaiious mechanical improvements have greatly increased 
their efficiency and eliminated labour. Separation of wash syrups from greens is 
now pretty generally applied to the lower granulated and remelt syrups. 

Dkying akd Sobbbning. 

Methods of drying and screening sugar have remained practically unchanged 
during the last decade, except for the introduction to a very limited extent of air 
drying for the coarse-grained sugars to improve their brilliance. This has been 
accomplished by spreading sugar from the centiifugals in a thin layer on a slow 
moving belt, or, as in one case that has come to the writer’s notice, by leading a 
current of warm, dry air through the housings of the screens used for sizing. At 
least in the former method it is essential to heat the sugar first by introducing 
steam into the centrifugal basket. 

Packing and othbb Handling. 

The packaging of sugar has received a liberal share of attention and some 
wonderfully ingenious devices have been perfected in this field of endeavour. 
Automatic feeders for the carton-filling machines, container-sealing machines, 
bag-filling equipment, and a variety of ingenious arrangements for filling cartons 
of soft sugar and for the tight packing of tablets and cubes are but a few of the 
many interesting improvements. 

Methods of conveying, elevating, pumping, tiucking, and otherwise handling 
the enormous quantity of material that daily passes through a modern refinery 
have kept pace with the engineering progress ot the times, as have also the means 
of generating the prodigious quantities of steam and eleotiio power required. 

Pbogbess in the Laboratory. 

Last but not least, our chemical laboratories, guardians of the refining 
process and insurers of quality in the product, have kept in the vanguard of 
progress. Oontrol of the refining process is being assisted by modem methods of 
hydrogen-ion determination and by systematic colour readings according to one 
or another method for expressing colour as a numerical value* Screen analysis 
has been placed on a scientific basis. Apparatus has been devised for comparing 
the filtrability of raw sugars and the efficiency of different filter-aids, so that 
these variables can now be expressed in figures. Boutine purity determinations 
have been shortened by improved methods and equipment. 

The sugar refining industry is, by the very nature of the vast scale of its 
operations, a conservative industry. A change in method usually means a change 
in equipment; and since most of the equipment is large and costly, a considerable 
outlay of money is generally involved. The foregoing summary of a decade’s 
progress, however, will indicate that the industry’s technical progress is steady 
and material. _ 

Ths Fulton Ironworks Company have in hand two of the largest cane milling plants 
yet built, each being capable of grinding more than 4000 tons of cane in S4 hours at rated 
capacity. One is tor the Central Santa Marta, owned by General Mbnoc4L (the ex* 

§ resident of Cuba), and the other will be installed in the Central Cuba, owned by Col. 
'▲BAf a (president of the North Railroad of Oubtif* ^th consist of 86 in. X 64 in. triple 
crushers and siz mills, and both will be eleotrioally driven* 
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The Third Conicressy and Animal Transport. 


The Beport of the Proceedings of the Third Annual Congress of the members 
of the South African Sugar Association, which has recently come to hand, presents 
a very interesting comment on the development which is taking place in the 
Natal sugar industry. The meeting was confined to three days and, although 
its programme was seriously interfered with by the weather, this was evidently 
very carefully prepared, and a great deal of useful work was crowded into the 
short period allowed. A strong note was struck by one of the chairmen on the 
need for closer co-operation between the various members of the Association, the 
planters and the millers, the millers and the buyers; in fact, the necessity for 
all sections to combine with one guiding principle, namely, the placing of the 
industry on a permanently higher level. And this remark may have originated 
in the fact that the meeting was almost wholly devoted to the plantation side, 
presumably from lack of papers read by the more technical section. But there 
is much to be said for such division of labour: a meeting embracing all aspects 
of any subject inevitably involves a lot of dead matter ** to everybody attending; 
and sectional meetings of those responsible for producing the raw material, and 
of those fitting this raw material for the market and, possibly, the purely trade 
aspects, would save a great deal of valuable time ; and should not at all interfere 
with the general idea of whole-hearted co-operation. The condition of the Natal 
sugar industry is ripe for such a division of labour; for, if we mistake not, the 
plantation side is at present very much behind that of the factory; while the 
general economics of the industry must and will receive more and more attention, 
now that the time is approaching for the final product to have to compete to an 
increasing extent with sugar produced in more favoured portions of the world’s 
cane sugar belt. 

In these days, large scale production is the key to success in any industry. 
Natal has special difficulties as a sugar producer, but there is not a country in 
the world which has not its own drawbacks; and the acid test for any place 
desiring to cater for the world’s markets is the success with which it overcomes 
its own inherent disadvantages. This point of view should be kept prom¬ 
inently Ixifore the Natal sugar industry. What could be more hampering than the 
enforced rotation of ** swamp ” paddy and the sugar cane plant in Java P So also 
the labour difficulty, deforestation and consequent irrigation needs in Hawaii; 
the parochial nature of the industry in the smaller West Indian Islands; the low 
lying land and absence of labour in Demerara; the extremely short growing 
season and lack of humus in Louisiana, with its frosts in winter; the similar 
short season in India with its terrible dry heat, its swamping rains in summer, 
and its cold winter in the north; the restriction in land in Peru; and the uncer¬ 
tainty of the climate in Queensland. Natal has its drawbacks too, but escapes 
those mentioned; it is encouraging to note that those best qualified to judge 
look to the future with a considerable amount of optimism; and the Association, 
which is firmly entrenching itself, is tackling the various defects in a methodical 
and hopeful spirit. It is to be noted in passing that the two great sugar 
producers, Java and Hawaii, are outstanding examples of thorough-going 
oo-operation in all branches of the industry; not a word of disunion is heard 
among the various sections, and great soientifio and practical departments are 
libersRy financed and entirely controlled by the inSihitry itself. This may be 
justifiably rt^arded as the main reason for their phmiomenal success. Natal 
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may well count its mercies, for none of the great sacrifices inyolved in these two 
countries is likely to be needed for the deyelopment of its sugar industry in the 
future; and it is quite possible that the disappointment of the planters at 
reoeiying less financial assistance from the Goyemment than may have been hoped 
for may ultimately prove but another blessing^-in disguise. 

The Oongress appears to have concentrated its attention, as already noted, 
almost entirely upon the plantation side, and most of its members appear in 
consequence to have been planters. It has atteihpted to give its deliberations a 
more out-of-door character—unfortunately sadly interfered with by the unusually 
heavy rains—and this is as it should be, in that the new experiment station may 
be regarded as a fact, and there are now plots of cane elsewhere which most 
planters would be glad to go over under the guidance of those responsible for 
them. The three days were accordingly spent in widely different parts of the 
sugar cane tract. This appears to be a good move, being on a par with the 
practice of supplementing any course of L3otures by practical work, wherever this 
is possible, in the study of any scientific subject. And of necessity only certain 
of the various lines of investigation were dealt with at all thoroughly; while 
abundant opportunity was offered for any planter to obtain information on 
special points by the admirable system of question and answer, coupled with free 
discussion, which was introduced. Naturally, the brunt of the work was borne 
by the small band of scientific officers, but papers by experienced planters were 
also given, and it is to be hoped that this form of co-operation will be further 
developed in the future. The planter inevitably approaches his subject from a 
more practical point of view. 

Of course, streak disease received some attention, but it was in no sense 
allowed to dominate. A short and concise statement was made by H. H. Stobet 
as to the progress of his work and the position at the time of the meeting; and 
this was supplemented by a thoughtful paper by 0. J. Eapson on its control. 
Oane varieties suited to Natal conditions were discussed by H. H. Dodbs, the 
Director of the Experiment Station; and a short risumi was prepared by 
VAN DBB Mebwb of the chief insect pests in the fields. Authoritative notes were 
given on oane loaders and harvesting machines; and papers were read on the 
possibility of employing white labour, and on native contracts, with designs 
added for hygienic and cheap dwellings on the estates. But more attention was 
focussed on the purchase of fertilizers (E. O. Williams) and the best methods 
of application (Mr. Blewett) ; the principles involved in green manuring 
(0. ]^ELMAim), and its application to sugar oane in Natal (H. H. Dodds) ; farm 
surveying (T. A. Wabneb) ; irrigation (0. A. Bitohib) ; and animal transport on 
sugar estates (V. 0. SoHwnKKABD). 

Animal trampwi on Naial iugar This last paper is perhaps of more 

general interest than the others, and a number of facts are brought out which 
appear to be worth recording. Mule and ox are exhaustively compared from the 
economic point of view, and notes are added on the local status of the horse and 
ass. The author commences with the statement that, although it is generally 
conceded that labour is the largest individual item in the production costs of sugar, 
that of draught animals is not far behind it. He also remarks that ** Africa is 
practically the only country to-day which has retained the ox as its main source 
of draught labour. In the majority of other countries of intensive agricultural 
development, the ox has been supplanted by either the horse or mule.” This will 
sound rather strange in the ears of anyone erho has worked in the tropics of the 
east or, indeed, in Egypt; for the ox is almoirt universal in these parts and, if an 
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altematiTe is sought, it is found in the somewhat similar buffalo : the horse is 
not generally suited to draught conditions in the tropics. 

As a result of a recent investigation into the production of maize, it has been 
shown that, in this crop, ox labour is responsible for 17*7 per cent, or oyer one 
sixth of the gross cost. The author assumes that this figure will probably be 
increased in the cane fields, but there are at present no data available. Of the 
animals employed on sugar estates the **trek ox” is present to the extent of 
85 per cent., as compared with 10 per cent, for the mule. Immunization of horses 
against sickness” has not yet advanced far enough for their employment. 
Because of east coast fever, and the consequent restriction of cattle movement, 
donkeys are used in some places; but these have proved of very little use as 
draught animals. Once acclimatized, donkeys are immune, but they ai e consider¬ 
ably slower than cattle, require the same number of attendants, grain rations and 
housing, and great patience on the part of their drivers. 

The coastal sugar cane tract is the most intensively cultivated port of Union 
of South Africa, and Natal is more so thauZululand, but its broken character and 
hilly nature do not lend themselves to the extensive use of tractors. The grazing 
problem is thus serious, and tends to be increasiDgly so. But the price of land is 
not the only factor in this matter ; and its productivity must also be taken into 
account. Naturally, only the worst pieces are relegated to grazing, and the best 
taken for sugar cane growing. Again, relying on the maize investigation, the 
cost of each ox per day is taken as 4}d.: but the price of sugar cane land Is con¬ 
siderably higher than that used for maize, and the author therefore concludes that 
maintenance of oxen on cane land will^probably be higher: at any rate the figure 
given will be distinctly conservative. From data obtained from experienced 
planters as well as his own personal observations, Sohwixkard considers that the 
cost of maintenance of a small mule per day will not be more than Is. The 
relative initial cost of oxen and small mules is not given. The cost of the native 
labour employed is taken at 26. 4d. per day. 

Certain facts have been collected concerning the working efficiency of the two 
animals. (1) A yoke of 12 oxen about equals a team of eight small mules in pulling 
force for the plough: (2) The oxen will do | acre in a day, while the mules will 
get over 1^ acres: (3) A span of oxen needs three attendants, plougher, driver 
and leader ; while the mules answer to the reins, and therefore will work without 
the leader, and only two attendants are required. Therefore, to plough an acre 
by oxen will cost about 15s. 8d., while by small mules it can be done for 98. 8d. 
Besides this, the mules do the work quicker; and this is a matter of great econ¬ 
omic importance in a country of irregular and uncertain rainfall. There are other 
points, however, to be considered in comparing the two animals, which cannot be 
put so readily into figures. Oxen cannot be continually worked on grazing only, 
and to purchase fodder for them is not considered an economic proposition. No 
figures are available, but 60 per cent, is regarded as a fair proportion of working 
days in the year : mules, on the other hand, work almost continuously if properly 
cared for, and the working days in the year will come to somewhere around 
90 per cent The most intensive labour is required in the spring, when however 
the oxen are less fit, because of the general scarcity or poverty of grazing. 
In extreme heat, also, the cattle easily b^me distressed ; and if not outspanned 
immediately run the risk of suddenly dying. It is thus often the practice to work 
them only in the cooler part of the ^y or even, on fine nights, right through, and 
let ikm rest in the day time. As regards working^ui the rain, any animal is 
liable to be dp^ed, and this means wo. enforced resting period. 
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Feeding and care.—In any year more cattle die from poverty than any other 
cause: overwork contributes, but the main factor is, in reality, a slow starvation. 
Ou sugar estates there is little land available for grazing, because of its cost; and 
such as is allocated for the purpose will as stated be the poorer land of the estate. 
Such land under oxen soon deUriorates, for, like all grazing animals, they select 
the more palatable grasses; these happen to be also the more nutiitious and, 
unfortunately, specially shallow-rooted, so that they are often torn out of the 
ground: and ultimately nothing is left but the coarse, deep-rooting, unpalatable 
** wire grass,” of low nutritive value except in its young stages. In winter only 
cane tops are available, but these are frequently burnt; and little provision is 
made for feeding the cattle at night. When tops are used, they should be chaffed 
and fed in the manger: if thrown down on ^e litter most of them are wasted. 
The addition of molasses, which is easily obtained from the mills, will be of great 
benefit; but this carbohydrate food should be balanced by some proteid, such as 
oil cake or cotton seed meal. 

As to mules, few animals respond so readily to treatment. If cane tops and 
nutritious grasses are available purchase of fodder is unnecessary, but these should 
be out fresh every day, the former being chaffed and mixed with molasses in the 
manger, and the latter placed in a convenient rack above it. Three pounds of 
molasses and one quarter of proteid food, given in equal quantities morning and 
evening, will be a suitable ration for animals in hard work, and will keep the 
mules fit and in condition: curiously, when allowed to rest, they often lose 
condition. It is hence advisable to have an area of cane set apart for green food 
for the animals, which can be cut day by day: this area need not be laige, 
because of the abundant tops available during harvest time. Mules require 
stabling in open houses, only protected towards the prevailing wind and rain: 
the floors should be bedded with litter and trash every night, and this should be 
aired during the day. But it soon spoils and is then heaped to be added later to 
the manure. 

Type of animal, —^Although, then, it is recognized that mules are better for 
draught purposes than cattle, it will be some time before they can replace them. 
Experience shows that oxen with any pretensions to breeding, except Africanda 
or Zulu, are quite unfit for draught purposes; but these are hardy, maintain their 
fitness and are less affected by heat. Such cattle are only obtainable in limited 
quantities, but it is well worth paying £1 to £1 lOs. more for them. If coming 
from other places, it is advisable to import them only from the gallsiok or red 
water areas of north Natal. The best time to introduce them to the coast is from 
June to August, because of the prevalence of these diseases at other times: a 
further precaution is to work them soon after their arrival. Imported cattle 
require one year to acclimatize, and during this period should be allowed 
frequent resting periods. 

The mules at present in the coastal region are entirely of the small type, up 
to 14^ hands, and only these have been referred to in the preceding notes. But 
if these animals are extensively employed, it will be worth while to study the 
respective economic value of the small and large types (15} hands and upwards). 
Although of course costing more to purchase and slightly more for maintenance, 
there would appear to be little doubt that the larger animals will prove more 
economical, as six of them equal ten of the smaller, an(| their work is of a higher 
quality. But the demand for the big mules is greater than the supply, and the 
present prices are prohibitive for the cane plantations. If, however, obtainable 
for £25 to £30, they are to be recommended in^eferenoe to the smaller animals 
now in use. 
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Thttfo ii at pretent no mule breodiiig in the coastal tract, so that they have 
to bo obtained from other parts of the Union: like oxeuy they must be given one 
year to acclimatise, with a corresponding diminution of utility during that period* 
In bU 3 ang 5 to 0-year olds, 12 years of work may be expected from them. Un¬ 
broken mules are not recommended, unless there is local experience in this and 
the time to break them in: a well trained mule is worth £2 to £3 more than one 
unbroken to work. Because of horse sickness, all mules must be immunised: 
this is more successful if done in the district, and when the animals are kept in an 
open shed as described: it will cost lOs. pei head if done by the Government 
Veterinary Department, and the animals recover in about three weeks from the 
treatment. Naturally, it is safest to import after the horse siokness season is over, 
because of the danger of contracting the disease on the way or before the treat¬ 
ment has been effected. July and August are the best months for introducing 
the mules. One point more: it is of the greatest importance to select a good 
driver and make as few changes as possible, as both oxen and mules only give 
their best work with the men who constantly drive them. 

0. A. B. 


Trinidad Cane Farming and Sugar Crop Returns, 1925. 


Below are the annual figures of the Trinidad 1925 sugar crop, as compiled by 
Messrs. Edgar Tripp & Co. The crop, as will be seen, has been the largest since 
1917, and with the exception of that year, when the output was 1263 tons more 
than in 1925, the latest crop has surpassed all previous ones during the past 
27 years. Prices unfortunately have ruled on the low side; but on the other 
hand, this crop has had the benefit of Imperial Prefefence as legards exports to 
the United Eingdom. 


Tons of 

Total Sugar Tons of Tons of Amount No of Farmfbs 

Sugar made from Estate Cane paid for .-*-^ 

EsTATB. made. Estate Cane Pur- Canes East West 

Tons Cane Ground chased $ Indian Indian. 

Brechin Castle .. .. 4,160. 8,022.. 31,156.. 12,186.. 87,883.. 686.. 406 

Bronte . 4,111.. 2,046.. 21,116.. 22,706.. 68,117.. 662.. 176 

Oaroni.♦ 6,080 8,620.. 42,866.. 29,427 . 90,796 911,. 438 

Craignish. 926.. 277.. 3,216.. 7,668.. 24,770..* 685..* 891 

Esperansa. 3,183.. 1,879.. 17,849.. 16,402.. 46,206.. 488.. 293 

Forres Park. 1,987.. 1,118.. 12,808 10,066.. 80,823.. 635.. 218 

Hindustan. 916 . 268.. 3,143.. 7,684.. 26,482.. 180 . 618 

Imperial College .... 246.. — 2,431.. 2,606..* 18,032.. 16.. 11 

Reform.t 776.. - 216.. 3,269.. 8,468.. 28,394.. 362. 123 

Taoarigua Factory .. 6,620.. 2,861.. 30,605 . 28,446.. 96,461.. 1,119.. 1,176 
Usine 8te. Madeleine.. 23,620.. 14,860. .141,826.. 83,046.. 239,169.. 8,466.. 2,188 

Waterloo . 10,176.. 6,935.. 59,858.. 46,486.. 189,808.. 1,119.. 780 

Woodford Lodge ....f 8,160.. 2,907.. 25,490.. 68,739.. 172,674.. 1,400.. 1,800 


69,628.. 38,998..896,106..327,614..1,011,094..11,608.. 7,966 


Return for 1924.. .. 62,045.. 80,862 324,361..237,298.. 1,130,346.. 9,962.. 7,116 

„ 1923 .... 41,619.. 24,261..263,211.. 186,445.. 666,878.. 9,670.. 6,880 

„ 1922.. .. 59,048.. 29,699..840,868..866,864.. 813,036 .12,606*. 8,746 

„ 1921 .... 64,988.. 24,207..286,974..389,399..1,773,227..16,046..11,379 

„ 1920.. .. 68,416.. 28,963 .319,421..844,226..2,924,404 .14,686.*10,824 

„ 1919 .... 47,850.. 24,666..276,451..270,824..1,210,166..12,870.. 8,668 

„ 1918.. .. 46,266.. 22,644..262,783. 266,144.. 812,247.. 12,168.. 8,244 

„ 1917 .... 70,891.. 86,102.*378,999..884,660..1,098,770..12,065.. 8,984 

- „ 1616.. .. 64,281*. 86,668..426,106..868,776 1,008,666.* 14,014.* 8,212 


« * Estimated. t This Is approximate and InOledes sugars In process. 

^ ^ I Canes gro^ at Government farm 

\ K. 9 .—K 0 returns available from **Golden Grove'* Estate." 
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Proghopper Pest of Sugar Cane in Trinidad 


From the discussions which have taken place in the Agricultural Society of 
Trinidad, and from the remarks appearing in the newspapers of the Colony, it is 
eyident that the sugar planters of the island are at the present time confronted 
with a grave outbreak of the froghopper pest, which threatens seriously to cur¬ 
tail the coming sugar crop. This is the more to be regretted seeing that there 
has recently been a disposition to cut down some of the less productive cocoa 
trees and to devote the land to sugar growing; a step which is indicative of the 
increased interest which is being manifested in sugar cultivation and of the desire 
to inerease the sugar output of the Colony. 

The froghopper {TomaBpU aaccharma)^ has for a number of years been a 
serious menace to the sugar canes of Trinidad and has been a matter of grave 
concern to the sugar planters who have been unable to obtain any diiect and 
effective remedy for the pest. It has been the subject of many investigations 
extending over the past sixty years, but, while these investigations have thrown 
much light on the nature of the trouble, much still remains obscure and planters 
appear to be unable to ward off attacks. The investigations have shown that 
much depends on the nature of the season ; extreme diyness during the dry season 
and extreme wetness during the wet season appear to increase the prospects of an 
attack. It is generally felt that the attacks are also influenced by the condition 
of the soil and it has been suggested that canes growing on acid so'ls are more 
liable to attack, hence the application of lime to the soil has frequently been 
recommended. 

Evidently environmental conditions, including the nature and condition of 
the soil and the character of the season, particularly as regards its dryness or 
humidity at critical periods, largely influence attacks; and it is felt that much 
more is required to be known about these and their interaction before satisfactory 
methods of control are likely to be forthcoming, while much more information is 
required concerning the natural enemies of the insect, of which several are known. 

Heavy infestations during the years 1906, 1907 and 1908 drew attention to 
the capacity for mischief possessed by this pest, and the officers of the Agiicultural 
Department were actively engaged in making observations concerning its habits, 
at the same time endeavouring to find remedies or amelioiants. Stimulated by 
their observations and advice, the managers of several plantations endeavoured to 
put into practice many of the recommendations put forward, at the same time 
giving attention to the better cultivation of the soil and the i eduction in the 
quantity of ratoon canes kept on the estates. 

At this period very remarkable activity was manifested on several estates in 
connexion with the distribution over the cane fields of the spores of the Green 
Muscardine fungus, [Meiarrhizium aniaopliae, Sorokin). This fungus was cul¬ 
tivated in large quantities on cooked rice and, when the spore-bearing stage was 
reached, the dry material was distributed freely over the field where attack was 
feared. Various methods of application were adopted : in some instances the 
mixture of rice and fungus with its spores was distributed by means of some foim 
of mechanical blower, in others it was dusted on canes by hand, while in yet other 
instances captured froghoppers were dusted, or brought into contact with the 
spores of the fungus and then liberated in places whef^ attacks were beginning or 
were feared. The Green Muscardine fungus attacks the living froghoppers, the 
germinating spores sending out hyphae whiah penetrate the body of the insect, 
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killing it; subsequently the fungus growing in the body of the froghopper 
develops large quantities of spores on Ihe exterior of the inseot» thus sprea^g 
the infection and reducing the number of insects by causing further mortality 
amongst them. 

This fungus is normally present where froghoppers are prevalent and doubt¬ 
less constitutes one of the natural means by which the pest is kept in check : it 
was hoped that by artificially increasing the quantity of the fungus present it 
would be possible to hasten the extermination of the pest. Many scientiflo 
workers are inclined to question whether artificial interference is calculated to do 
much in extending the spread of a naturally occurring parasitic fungus. How¬ 
ever that may be, the practice of preparing and using the fungus in the manner 
described has not been actively followed of late. 

Knowing that the froghopper is an ever present menace and recognising that 
the circumstanoes influencing its development and spread are imperfectly 
understood, and feeling that until there is fuller knowledge on the subject little 
progress with regard to its extermination will be made, the sugar planters of 
Trinidad recently put forward the suggestion that a permanent Committee should 
be established under the auspices of the Government, charged with the duty of 
undertaking scientific investigations concerning the pest with a view to finding 
methods of control. The leaders of the movement wisely recognized that it 
would be necessary to carry out untrammelled investigations extending over a 
period of years and that it would be useless to expect useful results from work 
mainly and immediately directed towards finding lemedies; they recommended, 
therefore, that provision should be made for properly directed scientific work 
relating to froghoppers by research workers definitely employed for this purpose, 
upon whom no other duties would be imposed and whose attention would not be 
diverted from the objects in view. To this end, they recommended the 
appointment of the Committee referred to, and suggested that a sum of £2500 a 
year for five years should be placed at its disposal. This sum, it was anticipated, 
would enable one or more skilled investigators to be employed on the work and 
that this, with the facilities available in the Colony, would permit of its being 
satisfactorily carried on. 

The principal sugar growers of the Colony agreed to find one half of the 
required sum if the Government would provide the other moiety from public 
funds and appoint the Committee. To this the Government promptly responded 
by placing on the Estimates a sum of £1250 per annum for five years, on the 
understanding that the sugar planters would provide a similar sum. 

It is unfortunate that through some unfoieseen delay the sugar planters have 
not yet notified the Government that the money which tiiey are prepared to raise 
is available, consequently the Committee has not yet been appointed and the 
contemplated investigations are in abeyance. Doubtless, the severity of the 
present attack will lead to action being very promptly taken and it is to be hoped 
that useful results will soon be attained. 

It is curious that while froghoppers of several species are known to occur in 
other localities in the neighbourhood of Trinidad, they have, so far, not proved to 
be serious pests of sugar canes there; it is true that minor outbreaks have 
occurred, but they have not attained the disconcerting severity of those exper¬ 
ienced in Trinidad. Evidently froghoppers are sensitive to environmental 
conditions and it is anticipated that a careful study of these may throw such light 
on the osatter that it may be possible to devise meUk^ of control which may be 
capable of r^y and profitable application, 
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Froghopper P^st of Sugar Cane In Trinidad. 


The whole subject was rery carefully inyestigat^ some years ago by 0. B. 
Williams, who began work iu Trinidad early in 1916, and reported in 1921. 
When he left the Colony in that year, and his scientific researches were discon¬ 
tinued, such further work as could be done was carried on in a routine manner 
by officers of thd Agricultural Department, whom it has not been possible to set 
aside entirely for this work on account of the numerous other demands on their 
time. It is in these circumstances that the sugar planters of the Colony desire 
that specific and long continued researches should be resumed. 

Williams’ report is an important one, for it puts on record all the inform¬ 
ation that could be gleaned at that period. It records observations on the nature of 
the insect and its natural enemies, many of which have been closely investigated. 
It also discusses the probable bearing of various environmental factors, including 
rainfall and genetal humidity, that of the character of the soil, and of the 
methods of planting, tilling, cultivating and manuring. Suggestions are made 
with reference to methods of control, all of which have been experimented with 
with various degrees of success: but with all the work done—and it is excellent 
and important—the impression remains that much further research is necessary 
before the problem can be solved; and it appears probable that several of the 
scientific advances recently made may now be brought to bear, and that increased 
knowledge of the nature of insect attacks, of the physiological reactions of the 
plant and of the soil, will enable the work to be successfully prosecuted. 

The sugar planters of Trinidad have sufficient incentive to provide money for 
these investigations, for the attacks of the pest have resulted in serious losses in 
the past. Williams records that the losses experienced from 1907 to 1912 were 
estimated at about £55,000 a year and he puts the probable loss experienced in 
1917-18 at something in the neighbourhood of £300,000. It is feared that the 
loss from the present attack may be very serious; it is impossible to estimate it 
with any degree of accuracy, but from the statement made by Mr. W. B. Nowell, 
the Assistant Director of Agriculture, at the meeting of the Trinidad Agricul¬ 
tural Society held on September 10th, there is apprehension that this present 
attack may prove as disastrous as any that have been experienced. It is obvious, 
as he pointed out, that nothing can now be done to save the canes that are 
being destroyed, for the damage is already done. Hope lies in the prosecution of 
fresh researches with a view to a proper understanding of the complex and 
difficult problem. 

Weather conditions in South Africa this season have been ideal for harvesting, and 
the crop estimates have been increased to 216,534 tons. Some 6000 tons have already 
been exported to the United Kingdom, and it was expected that a further 16,000 tons 
would be exported before the end of October. Demand within the Union continues 
steady.^ 

Dr. £. PasissLiK, speaking at the recent 75th anniversary of the Society of German 
Sugar Manufacturers, at Magdeburg, in the course of his address remarked that war and 
post-war government regulations brought much grief to the sugar industry. Even to-day 
they suffer, though restrictions have been almost ml removed. Germany once led beet sugar 
producing countries in production, but the annual crops of 1923-24, compared with 1913- 
14, show a decrease of 1,000,000 tons of raws and the oane sugar production of the world 
has practically superseded that of beet sugar. Of the 19,300,000 tons produced in the 
world in pre-war times, beet sugar supplied 47 per oen^; but of the 20,000,000 tons 
produced in 1928-24, beet sugar omy held 30 per cent. These figures speak for themselves. 
It will take tremendous energy, Dr. PBaxssLBB concludes, to restore the production of beet 
sugar to its former figures. 

1 Skmdard Bank Review. 
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The Weighing of Sugar Juice. 

An Important invention. 


Intboduotion. 


The weight of the raw juioe is one of the most impoitant data on which the 
control of the manufacture of sugar is based. The method of determiuing this 
quantity which is oommouly in use in the majority of cane sugar countries may 
nowadays be considered obsolete. It consists of measuiing the volume of the 
juioe in tanks, recording its specific gravity and its temperature, and finally 
calculating the weight from these data. 

The simplest and most rational method is, of course, to weigh the juice 
direct by means of juioe scales; and the attention of engineers has foi some 



Fig. 1 

time past been focussed on the construction of a reliable, automatic, and accurate 
apparatus for doing this. Indeed, as far back as 1906, the Sugar Syndicate of 
Java endeavoured to stimulate interest in this pioblem by a substantial prize for 
a suitable design; but those submitted within the time limit fell short of the 
requirements specified. At the present day few types of automatic juice scales 
are on the market, and of these still fewer have met with any degree of success. 
Quite recently, however, a satisfactory weighing apparatus has been invented. 
It has been declared by the Director of the Sugar Expeiiment Station in Java 
(Dr. *Ph. ViLiir Habbbvsid} to be ** the most accurate weighing machine which 
exists,’* and that where used in Java it has never failed to do its work perfectly. 
This is the Boulogne machine. 
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The Weighing: of Sugar Juice. 


Thb Boulogne Soalk.' 

The great difficulty in the weighing of raw juice lies in the accumulation of 
adhesiye dirt in the weighing receptacle, which consequently increases in weight 
and thereby causes inaccurate weighing. Juice scales of the usual automatic type 
therefore require frequent cleaning of the juice receptacle in order to preserye 
a certain degree of accuracy in the weighing. This inconyenience is remoyed 
and yirtual accuracy is secured by adopting the method known as ** tare weighing,” 
on which the Boulogne Weighing Apparatus is based. Juice scales constructed 
on this principle operate as follows:— 

After the pre-determined load of juice is discharged, u certain residue is 
deliberately left in the weighing receptacle. This residue is called the taro 
weight. Its weight plus that of the receptacle always remains constant. 

It matters not what this residue (tare weight) consists of. At the commence¬ 
ment of work, with a clean tank, it will consist solely of juice; but, as dirt 

accumulates, this dirt 
displaces an equiya- 
lent weight of juice 
from the tare so that 
the tare weight is not 
in the least affected 
by the increment of 
extraneous matter. As 
the weight of the full 
juice tank is always 
constant, and the tare 
weight (however con¬ 
stituted) is also con¬ 
stant, it follows that 
the discharge, that is, 
the full weight less 
tare, is also constant. 
Therefore, despite the 
increase of dirt adheiing to the receptacle, the apparatus continues to deliver 
the same weight of juice at each weighing. 

Of course, the moment that the weight oi the accumulated dirt exceeds the 
tare weight, the accuracy of the weighing becomes affected. But this condition 
never arises in practice, since, for obvious reasons, the juice scale must be cleaned 
at periodical intervals, say four or five days. Thus the weight of the taie is fixed 
sufficiently large in order to accommodate the maximum increment of dirt that 
may be expected to accumulate between two cleaning operations. 

The Boulogne weighing apparatus operates entirely automatically, and with¬ 
out any electric control such as is sometimes met with in other automatic designs. 
The automatic operation of the different parts of the apparatus is simply derived 
from the weighing beam, which under the influence of the weight of the liquid 
to be weighed performs a tilting movement. 

The operation may be biiefly described as follows (see Fig. 2 in conjunction 
with Fig. 1) :>-Baw juice from the mills is pumped up into the receiving tank i, 
then runs into the weighing receptacle J through two valves, a large one S and a 

1 This apparatus has been lucidly descried by W. F AtawYN in De SuiktHndudrit^ 
passages from which paper have been included in tUe present article. 
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imall one If. As ie seen, the weighing receptacle is suspended from one end of a 
weighing beam, and is to a certain extent rotatable upon its horizontal axis. At 
the other end of the weighing beam a counterweight 5 is provided. 

The juice flows through both valves of the receiving tank into (die weighing 
receptacle. This gradually Alls, and at a certain moment when a pre*determined 
weight of juice is approached the large valve is automatically clos^ by a trigger 
device. Jnice then continues to trickle only through the small valve. Immediately 
the total weight of receptacle and contained juice overcomes the counterweight, 
the balance is disturbed. The small valve closes automatically and the beam 
from which the weighing receptacle is suspended tilts over into the discharge 
position. 

Whilst descending the weighing receptacle turns slightly round its axis in 
order to allow the juice to discharge freely from the outlets. No sooner does the 
counterweight overcome the weight of the emptying receptacle than the weighing 
beam tilts back into its original filling position. A certain amount of juice ija- 
cluding dirt will always remain in the tank and constitutes the so-called ** tare.” 
The above operation then begins anew. 

It would hardly be in place here to describe the constructional details, but it 
may assist the reader to understand the apparatus better if the principle of the 



mechanical operation is here given, the figures used in the diagrams being simply 
by way of example. In the filling position (Fig. 3) the arm carrying the counter¬ 
weight is horizontal and exerts a force of 80 x 500 lbs. = 40,000 lbs. The arm 
carrying the weighing receptacle is at an angle, and assuming its projection on 
the horizontal to be 20 in,, we find that the weight of the receptacle plus that of 
the juice contained therein must be 2000 lbs. (20 X 2000 lbs. =: 40,000 lbs.) to 
produce a balance. The position indicated in Hg. 3 occurs when the receptacle 
is completely filled. A slight excess of juice suffices to upset this balance and 
causes the s^e to tilt into its discharge position as shown in Fig. 4. 

The arm carrying the counterweight is raised at an angle while that carrying 
the receptacle is horizontal, and the juice is now being discharged. At the 
moment the weighing receptacle is empty but for the tare, balance again occurs, 
the force on either side of the fulcrum being 40 x 500 lbs. = 20,000 lbs. The 
amount of juice discharged is therefore 2000 lbs. 500 lbs. s 1500 lbs. No 
sooner a few more drops run out than the balance is agai^ disturbed and the scale 
tilts bacC^to its original position (Fig. 3) when the filling process begins anew. 
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The Weighing of Sugar Juice. 


If we take the weight of the weighing receptacle at, say, 300 lbs., then the 
tare will be 600 lbs. — 300 lbs. = 200 lbs. Though part of the 200 lbs. of juice 
may have been replaced by adhering dirt, no difference whatsoeyer is caused 
thereby in the weight (1600 lbs.) of juice which is discharged at each weighing. 

The Boulogne scale comprises several ingenious devices which may at first 
sight appear somewhat intricate, but on closer examination are actually 
simple. 

Take, for instance, the way in which the juice valves are operated. The flow 
of the juice causes the scale to operate automatically in the manner of a clock, 
A rocking motion is set up, the motion in one direction being caused by the filling 
of the weighing receptacle, while the motion in the opposite direction is caused by 
the gravity of the counterweight overcoming that of the weighing receptacle when 
empty (see Figs. 3 and 4). This rocking motion actuates consecutively with clock>> 
like precision the various inlet and outlet mechanisms. 


The weighing receptacle is accordingly suspended from the weighing beam in 
a particular manner as shown in Fig. 5. The weighing receptacle 1 is suspended 
from one end of the weighing beam ^ by a system of three fulcrums 3, k- and 6. 
When the receptacle 1 is empty the effect of the counterpoise 6 is to depress the 
T-shaped lever to which it is attached, and thereby cause the opposite end 7 to lie 

in an elevated position. In this state the fulcrums 
J, ^ and 3 are considerably out of alignment. As 
juice runs into the weighing receptacle, its effect 
is gradually to raise the counterpoise 6 (as shown 
by the aiTow), whilst the finger 7 at the opposite 
end is correspondingly depressed. The fulcrums 
and J, accordingly, move towards alignment. 
At a certain point, when the receptacle is almost 
full, the depression of the finger 7 actuates a trigger 
which allows the large inlet valve (see Fig. 2, 
ref. 3) to shut off the main supply. Juice then 
continues to run into the weighing receptacle 
through the small valve (see Fig. 2, ref. 4) until 




the balance is disturbed and thereby causes the 
scale to tilt. A finger attached to the end of the 


weighing beam actuates another trigger whereby 
the small valve is now closed. The juice supply is thus completely shut off and 
the weighing receptacle descends to its discharge position. 


The Boulogne scale is further provided with a special oil buffer patented by 
the inventor, which controls the speed at which the weighing beam moves and at 
the same time prevents any shocks or jars to the mechanism of the scale. Various 
other ingenious means have been devised with a view to achieving extreme 
sensitiveness of the scale, but it would be out of place to describe them here. The 
number of weighings is recorded on an automatic counter. 


The time occupied for filling the juice receptacle is regulated to correspond 
with the rate of crushing of the mills. At the factory Majong (Java) the appar¬ 
atus is so adjusted as to allow 30 secs, to complete the filling after the main 
(large) valve is closed. The scale then tilts and'» discharges its load, and in 
mins, the apparatus has returned to its filling position. The juice supply tank 
above the scale is therefore made sufficiently large to contain the amount of juice 
produced during 2 mins, of crushing. 
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SOOCARY. 

Advantages of the Boulogne Patent > may be briefly summarized as follows 

(1) It is based on the principle of tare-weighing; which is the only practical 
method for accurately weighing liquids which deposit adhesive dirt, such as cane 
juice. (2) It operate entirely automatically, by means of gravity, and does not 
depend on external control, such as by human or electrical agency. (3) It works 
without any shocks or jolts whatever, and therefore operates as regularly and 
smoothly as a tower clock with practically no wear and tear. (4) The mechanism 
does not come into contact with the juice, and consequently does not become 
corroded or clogged with dirt which would aflect the accuracy of the scale. (5) It 
does not require cleaning for several days, the period between two cleanings 
depending on the weight of the tare which is fixed at will. (6) It achieves 
extraordinarily accurate weighing. 

No other automatic juice scale has yet combined the above enumerated 
qualities. In support of this statement, Dr. Ph. tax Harrevbld’s testimonial 
already cited may be adduced. 

It is being used in sugar factories for the purpose of weighing (1) macer¬ 
ation water; (2) mill juice; (3) concentrated juice; and (4) molasses. 

At present, only three years after its patents have been gi anted, there are 24 
Boulogne scales in use in Java. The machine is patented in all important sugar 
countries, and we understand that its manufacture outside Holland and Java is 
placed in the hands of The Sugar Machinery Mfg. Co., Ltd., of London. 


The Cuban 1924-25 Sugar Crop. 

The Final Figures of Output. 


Messrs. Gttma & Mzjbr have just issued their Anal tabulation of the Cuban 
1924-25 sugar crop, the summary by provinces being as below. The five largest 
outputs were from factories in Oriente and Camaguey provinces, and were as 
follows: Delicias, 116,156 tons; Moron, 100,838 tons; Manati, 88,261 tons; 
Baragu^, 86,510 tons; and Cunagua, 85,860 tons (all of 2240lbs.). 

Sacks * 


Pboyinces. 

Gentbals 

Total. 

Estimate 

Pinar del Rio .... 

10 

1,399,241 

1,216,000 

Havana. 

17 

3,021,484 

2,676,000 

Matanzas. 

.. 28 

4,359,144 

3,930,000 

Santa Clara. 

66 

7,889,210 

.. 7,208,000 

Camaguey .. .. 

28 

10,137,970 

9,470,000 

Oriente. 

.. 44 

9,074,790 

.. 8,680,000 


183 

86,881,789 

33,073,000 

Tons ., .. 


6,126,970 

4,724,714 


Sugar cane is grown fairly extensively In different parts of Angola and its cultivation 
is increasing, particularly in the Amboim district, where a large sugar mill, capable of 
turning out 10,000 tons of sugar annually, is at present in courseerection. 

’ U. Patent, 181,508; LAJ., 1922, 497. * Of 820 lbs. 
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The Sugar Industry in Cuba. 

All Economic Survey. ^ 


Cuba, the world’s most important source of cane sugar, exported in 1924, 
4,538,853 short tons and in 1923, 3,872,353 short tons of the raw product, largely 
to the United States for refining. It is estimated that at full capacity, the 180 
mills now operating could manufacture 6,000,000 short tons annually. While 
various agencies estimate the annual production of the sugar mills, or centrals, 
none of them have an accurate gauge of the areas under cultivation, nor of the 
areas that might be adapted to sugar production to the point of supplying the 
centrals with cane enough to work at full capacity. The industry, therefore, is 
still pretty much at a loss for knowledge of current annual production on the basis 
of yields per unit of area, and the full potentialities of production are not known* 

The importance of Cuban sugar in the world’s economic life prompted the 
sending of a party of investigators, headed by Dr. W. F. Callaitder, Senior 
Statistician in charge of Crop and Live Stock Estimates, United States Depart¬ 
ment of Agriculture, to study the sources of information in Cuba, and the methods 
used by the various crop estimating agencies. The results of the investigation 
showed, first, that none of the agencies now reporting on Cuban sugar are getting 
all of the available facts on which to base their production estimates ; and, second, 
that a more comprehensive survey of the aieas of both present and potential 
production will reveal possibilities of greater production. There is an apparent 
tendency to concentrate the resources interested in grinding cane, at the same 
time increasing the output of sugar. 

The centrals are scattered over the Island, from the Province of Pinar del Bio 
to the Province of Oriente, both included. About one-third of the mills are owned 
and operated by Americans, Sixty per cent, of the American-owned mills are in 
the two eastern provinces of Camaguey and Oriente. The other two-thirds of the 
mills are owned or controlled by Cubans and Spaniards, and a few by English and 
French interests. Most of the expansion in sugar production that has taken 
place since 1914 has been in the provinces of Camaguey and Oriente, in eastern 
Cuba, Vast amounts of American capital have been invested in the purchase of 
land and in construction of centrals in those provinces. 

Some mill managers say that if the cane were properly cultivated, diseases 
controlled and good seed used, Cuba could make six million short tons with the 
additional laud available. It appears unlikely, however, that this figure will be 
greatly exceeded, because some mills are not able, particularly in the western end 
of the Island, to get an adequate supply of cane from the area now given over to 
cane production, and because of such checks as cane fires, labour strikes and the 
like. It is said that there is a considerable amount of good land now in use in 
Camaguey and in Oriente as cattle laud that could be brought into cultivation. 

Exclusive of those lands, however, there are probably not over 330,000 acres 
of good cane land left unused on the whole Island. Cuba is endeavouring to 
make an industry of cattle raising, so it is believed that unless the price of sugar 
improves, the likelihood of the cattle lands being taken for sugar cane growing is 
remote. In the eastern provinces of Cuba it is said that at present good cane land 
may be had for about S60 per acre, and for about $150 per acre with the cane 
planted on it. 

1 Prepared by the Bureau of Agricultural Soonomlcs in the U.S. Department of Agrioulture. 
from the repoxxs of an investigation conducted In Cuba by representatives of the Depart¬ 
ment. This survey was originally published in ** Foreign Crops and Markets,** the weekly 
Journal of the Department 
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Cuba : Ezfortb of Haw Sugar by Oouktiubs, Oalskdar Ysarb 1918, 1920-24.* 


Countries to 

1918 

1990 

1991 

1993 

1993 

tl994 

which Exported 

1000 lbs 

1000 lbs. 

1000 lbs 

1000 lbs. 

1000 lbs. 

1000 lbs. 

United States ., 

4,887,426 

5,302,932 

..5,306,722 

..8,901,658 .. 

6,936,836 

.7,214,644 

Argentina ... 

— • 

■— 

.. — 

.. 4,678., 


. — 

Canada .. .. 

68,442 

201,870 

.. 46,680 

.. 172,669 .. 

86,910 

. 151,667 

Germany .... 

3 

9 

.. — 

.. 13,310 .. 

1 

. — 

Belgium .. .. 

831 

70,766 

.. 6,693 

.. 67,228 .. 

10,616 

. — 

Spain . 

82 

23,630 

.. 18,588 

.. 16,881.. 

138 

, — 

France .. .. 

27,430 

127,400 

.. 136,643 

.. 801,040 .. 

57,636 

. 122,817 

Holland .... 

19,845 

46,175 

• • — 

.. 29,410.. 

22,781 

. — 

Italy.. .. 

— 

— 

.. 36,883 

201 .. 


. — 

Mexico . 

4 

91 

86 

• • e • 

— 

, — 

United Kingdom 

547,103 

1,105,384 

.. 662,852 

..1,520,824 .. 

671,452 

.1,126,828 

China .. .. 

— 


.. 34,186 

.. 84,832 .. 

— 

. — 

Japan . 

— 

— 

.. 112,566 

.. 87,792 .. 

— 

. — 

Poland ,. .. 

— 

— 

.. — 

.. 4,726 .. 

— . 

, — 

Other countries. 

285 

108,411 

.. 61,073 

.. 10,080 .. 

65,036 

. 173,118 

Totals *. 

6,476,900 

6,985,567 ^ 

u 6, 411,172 . 

..11,164,694.. 

7,760,804 

,8,788,974 


The Ouban Ooyeromenthas no late information ou sugar areas or production. 
The agricultural statistics gathered and published by the Government are 
extremely meagre and incomplete. Few statistics have been gathered on any 
crop excepting sugar, and on that crop forecasts of production have been made 
only during the past two yeais. In December, 1924, a bulletin was issued by the 
Ouban Department of Agriculture giving very detailed statistics of sugar pro¬ 
duction for the 1023-24 campaign by provinces and by centrals. This bulletin is 
regarded generally as accurate and complete. It is said to have required mouths 
to gather the data, and hundreds of letters and telegrams were used to get the 
180 centrals to report. On March 4th, 1925, the Cuban Government issued an 
estimate of 4,474,000 short tons of sugar for the present crop. They began on 
December Ist, 1924, to get the data for the report, and it is based almost wholly 
on reports of the mill managers. All available crop information comes from mill 
managers, colonos or growers, and brokers. 

All private and public reporting agencies use these sources in compiling their 
estimates, some of them supplementing their data with each other’s reports when 
necessary for presenting the completest picture possible. Two of the leading 
private reporters spend considerable sums annually to secure such returns. Fail¬ 
ure to secure accurate acreage data ns laid to the unreliability of the colonos’ 
reports, who tend to overestimate their plantings when applying to the mills for 
advances to produce the crop. Accurate returns are available only for lands owned 
and controlled by the mills, some of which, particularly those American-owned, 
keep very complete statistical records of field operations. It seems to be the 
practice of the mills to draw up in advance early in the year what they call a 
planting programme, and many of the mills say they know positively by the 
beginning of summer what acreage of oane they are going to have for harvest at 
the next campaign, with the exception of oane not under contract or **free oane,” 
weather interferences, cane fires and the like. The mill makes an estimate for its 
own lands and also for the lands under lease to the colonos. 

The mill manager is the man who knows best Sach fall what bis production 
of sugar is going to be. Hehas the vmy best opportunity of knowing. The field 
^Beflned gsgsr expo^rts converted to raw angur equivalents. fiMimiivuw 
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managers (jefet de oampo) get in touch with the oolenos during October and 
Norember and ascertain just how much cane they are going to be able to furnish 
the mill, and inspect the polonos* fields to see whether the oolonos are correct in 
their statements. The more careful managers haye two or more men making 
separate estimates of the same field, using one as a check against the other. 
Estimates are also made of the quantities of independently grown cane available 
to each mill. It is insisted that the latter part of November or early December is 
the earliest possible date that accurate production forecasts can be made, as the 
yield depends to a very large degree on the rains and temperatuies in September, 
October and November. Until the effect of these rains and temperatures is known* 
mill managers are averse to furnishing estimates of production. Some of the 
centrals make a second estimate of their pi eduction at about the middle or 
towards the close of the grinding season, this second estimate being in the nature 
of a revision of their December estimate and based on later and better data. It 
is these later estimates by the mill managers, for the most part, that furnish 
grounds to the estimating agencies for levising their eailier figures. 

The apparent tendency, however, is gradually to increase sugar areas, 
although there is a very close relationship between the price of sugar and the 
plantings of cane. For example, this year, with the prices of sugar below three 
cents, reports from various sources are to the effect that the quantity of new land 
being cleared for cane is small, and that the acreage that will be available for 
harvest a year from this fall will be about the same as for the current yeai, with 
even a possible reduction where the yield of old cane has fallen too low to be 
profitable and the new acreage is not sufficient to replace abandoned land. With 
the planter, much depends on whether or not he will increase his areas upon the 
time at which he must plant, whether the ground will be moist enough when he 
is ready. But the only climatic condition that can interfere is the dry season, 
and that is also the grinding season. The grinding season begins usually about 
the middle of December or early in January, and usually rune from four to six 
months. While the area at present under cane is not likely to be much iucieased, 
it is true that theie aie possibilities of increasing yields through the proper use of 
fertilizers, control of diseases—especially the mosaic disease—drainage of lands, 
use of higher yielding varieties of cane, and the employment of better methods of 
cultivation. If every planter would follow improved methods, it is thought not 
too much to say that the yields could be almost doubled on the present acreage. 
Up to now, however, very little systematic work has been accomplished, and 
while some high-yielding varieties of cane have been developed, little progress 
has been made in their dissemination. The variety grown almost univei sally is 
known as Orystalina.” 

A man planting 660 acres of cane is regarded as a small colono. Some 
colonos are said to plant as much as 3300 acres, and occasionally more. A colono 
after clearing the land and planting the cane has a lien on the subsequent crops 
harvested from the first planting. The party who purchases the ratoon from the 
colono assumes the colono’s contract with the mill. Usually the mill makes 
settlement for cane delivered in cash rather than in sugar, but the colono may take 
the sugar if he desires. The price is determined every two weeks. When sugar 
prices are low, mill operators have more difficulty in borrowing ample money to 
conduct their operations. If the centrals are not able to get the money they need, 
they will not be able, of course, to finance the colonos, and that will automatically 
curtail plantings, since the contracting colonc^can not operate without funds from 
the oentrals. 
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It appears that most of the good land is under the control of existing mills, 
and it is thought altogether unlikely that the number of mills will be substantially 
increased in the future. Indeed, it is regarded as possible that the number may 
be reduced because of consolidations and the abandonment of old sugar land 
which has ceased to be profitable for sugar production. Some of this old land is 
in the Provinces of Matanzas, Pinar del Bio and Havana. In Matanzas and 
Havana some such lands are being put into henequeu, or sisal. Henequeu gives 
promise of being a profitable crop for Cuba. 

According to certain mill managers, there are three plantings of sugar in a 
year in Ouba: Primavera (Spring) planting, which runs from April to June 
inclusive. Medio tiempo (mid-season) planting is done in Febmary and March, 
and frto (fall) planting, in October, November and December. By June the 
planting is finished for the approaching campaign. Spring planting is said to 
give the best yields, and some of this crop may be harvested towards the close of 
the first campaign after planting, at about the same time that the preceding 
medio tiempo cane is harvested. Medto tiempo cane does not yield so well as 
primavera, but gives second best yields. Frio cane runs from about one year to 
fifteen months from planting to time of harvest; that is, planted in the fall of 
one year, it is ready for harvest at the beginning of the second campaign after 
planting. 

Yields vary according to the season and locality in which the cane is planted, 
according to some mill manageis. Managers at centrals in Santa Clara Province, 
adjacent to Gienfuegos, say that new Spring plantings and new medto tiempo 
(mid-season) yield from 750 to 1000 Short tons per unit of 33 acres, first cutting, 
but that frio or late planting does not do that well. Batoons (stubble) give an 
average of about 600 short tons. In this particular area the ratio of ratoon cane 
to plant cane Is given as 3 to 1. The heaviest yields are reported in the eastern 
provinces, where the lands are new and good in comparison with the middle and 
western provinces. Yields in Matanzas are said to run as low as 376 short tons 
per 33 acres when not fertilized, and some lauds there with fertilizer yield as high 
as 626 short tons, the average for that province being about 660 short tons. 
Some mills there gave the yields in 1/10 acre units {cordellae) and the yield per 
cordelfa as 3126 lbs. of cane, equivalent to about 16'3 tons of cane per acre. 
In Camaguey yields range from 937 to 2600 short tons per 33 acres, first catting, 
and no fertilizer used. An authority on cane in the field mentions yields in 
Camaguey province at high a$ S500 short tons per S3 acret on virgin land, first 
cutting and no fertilizer used, and no cultivation.’ According to the same 
authority, in Camaguey Province the first year they get about 1260 short tons, 
and after the first cutting the land will yield well for about three or four yeais 
because the cane will have stooled out and have better roots. On land planted in 
1914 one central is getting 937 to 600 short tons per 33 acres. In Matanzas 
Province it is told that after the first cutting the cane stools out better, so that 
the second, third and even the fourth cutting is as good as the first. After that 
the yield diminishes steadily. But the practice nevertheless is to keep cutting 
from the ratoons for a number of years. 

The number of arrobas (26 Ibe.) of sugar paid by the mills, per 100 arrobas 
of cane delivered, varies about the Island. It is highest in the middle and 
western provinces and lowest in the eastern provinces. Production is easier and 
chei^r in the eastern provinces by reason of the lapds there being newly brought 
into sugar cane and yields being larger. Some oentra|s in Matanzas province say 
their cantraots are for 160 lbs, (six arrobas) of sugal^, with colouos not under 
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oontraot getting as much as sereu, seyeii and a quarter^,and even sereu and a half 
arrobas in some oases. In Oamaguey and Oriente proTinces, the contract figui e 
ie as low as 112 lbs. (4^ arrobas). lu certain sections the colonos at present 
are demanding 125 lbs. (5 arrobas) of sugar, a figure thought by the mills to 
be too high. 

Oolonos make their contracts at an agreed price for a period of perhaps ten 
years. Usually the contract provides that the colouo will leceive so many arrobas 
(25 lbs.) of sugar for every 100 arrobas of cane that he delivers at the mill. 
If sugar prices fall low trouble sometimes occuis between the mill and the colonos, 
because the colonos want to throw over their contracts. More arrobas of sugar 
per hundred arrobas of cane are demanded, and if the demands are not allowed 
the oolonos refuse to deliver the cane. When a central can not grind all of its 
available standing cane, the cane is sent to some other central for grinding. If 
that can not be done, the cane is allowed to remain standing until the next 
grinding season and is shown in the miirs statement of operations as green cane 
available for grinding during the campaign but left standing. 

Cuba : Ehtimatbs of Sugar Peoductiom. 

Secretary of 

Agriculture, Secretary 

Gomnierce of Uie H A Gunia- 

and Labour. Treasury Himely Co ’ Mejei Co * 

Year Short Tons. Short Tons Short Tons. Shoit Tons. 


1899-1900 . .. 

336,082 

.. 

317,689 

,, 

— 

• • 

345,568 

1900-1901 . 

712,169 

,, 

686,308 

., 

— 


712,169 

1901-1902 .. . 

952,203 


967,447 


— 


952,203 

1902-1903 . 

1,118,738 


1,124,338 


,118,743 


1,118,743 

1903-1904 . .. 

1,165,066 


1,178,546 


,166,055 


1,166,056 

1904-1905 . 

1,302,849 


1,325,349 


,302,849 


1,302,849 

1905-1906 .. . 

1,320,199 


1.377,361 


,342,599 


1,342,699 

1906-1907.. ,. 

1,598,994 


1,618.187 


1,598,994 


1,589,994 

1907-1908 .. .. 

1,077,393 


1,085,688 


1,077,393 


1,077,393 

1908-1909 . ... 

1,694,965 


1,704,436 


1,695,212 


1,695,212 

1909-1910 .. .. 

2,020,871 


2,035,649 


2,020,871 


2,020,871 

1910-1911.. .. 

1,661,466 


1,670,151 


1,657,843 


1,661,466 

1911-1912 .. 

2,123,502 


2,142,420 


2,120,929 


2,123,502 

1912-1913 .. 

2,719,961 


2,787,264 


2,720,749 


2,719,961 

1913-1914 .. 

2,909,460 


2,891,281 


2,908,166 


2 909,460 

1914-1916 . 

2,921,984 


2,967,427 


2,892,786 


2,903,787 

1916-1916 .. .. 

3,398,385 


3,436,649 


3,367,419 


3,368,866 

1916-1917 . 

3,42J,597 


3,441,771 


3,382,328 


3,386,566 

1917-1918 .. .. 

3,889,966 


3,967,061 


3,867,968 


3,859,613 

1918-1919 . 

4,490,902 


4,596,710 


4,443,145 


4,448,389 

1919-1920 .. .. 

4,183,676 


4,209,349 


4,176,462 


4,177,686 

1920-1921 . 

4,406,418 


4,461,010 


4,407,686 

e • 

4,408,366 

1921-1922 .. .. 

4,617,470 


4,532,904 


4,475,732 

« e 

4,475,963 

1922-1923 . 

4,083,483 


4,086,781 


4,033,798 


4,036,269 

1928-1924 .. .. 

4,606,223 


— 


4,538,853 


4,564,689 

1924-1925 estimate 

5,011,216 


— 


5,712,000 


5,516,000 


The “ free oolono,'* not under contract, grows ** free cane” on land owned by 
the colono himself, or at any rate not owned by the mill. He owes the mill 
nothing, so may sell his cane to whichever mill w^ll pay him the highest price. 
It sometimes happens that there are a half dozen or more mills close enough for 

1 H A. Himblt quotes Willett & Gray for years previous to 1902-1903. 
s Years previous to 1905-1906 quoted from Willett Gray based on estimates made by 
JoAaniN Guma. 
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the free eolono to e^l to, and it becomes neoeesary for the mills to bid against one 
another for his cane. The highest bidder each year gets it. In one year a central 
might get as much as three million arrobas of free cane, and the next year it 
might not get more than one million, and maybe none at all. 

In the newly dereloped sections the land on which the cane is grown is 
owned for the most part by the mills. They plant some of the land themseWes 
and they lease a portion of it under contract. In some instances land is leased 
by the mills from large landowners and sub-leased to the colouos. The mills 
advance money to the colonos, and fertilizer if they wish it. About $1500 and 
70 bags of fertilizer per unit of 33 acres is the advance generally made. The 
oolono uses the money to clear the land, plant the cane and wotk the crop, the 
mill in this way being able to control the amount of cane that the eolono will 
plant. The plan is pretty much the same as that of the southern merchant in the 
States who finances the cotton planter. When a oolono reports to the mill office 
that certain work has been done, the mill sends out a field inspector to check him 
up and see that the work has been actually done as reported, and this before any 
advance of funds is made. Sometimes through the inefficiency or dishonesty of a 
field inspector a false report is returned to the mill office, although this seldom 
occurs. _ 

As a complement to the above statistics of yields in Ouba, it may be con¬ 
venient to add here some data as to the cost of producing sugar which the 
Ozarnikow-Bionda Oompany of New York gave the leadeis of their weekly 
report a short time ago. t 

** While no definite figures (they wrote) have been determined, it is generally 
admitted that the lowest price at which the most favoured Cuban plantations can 
place a lb. of 96° centrifugal sugar f.o.b steamer is 2^o.; others, not so well 
situated or having higher cost of cane, must have 2jc. f.o.b. to cover their initial 
cost. Still others, among the smaller plants, need Sc. f.o.b. to come out even. 

**In every case the above-mentioned costs exclude fixed charges, such as 
interest on bonds, depreciation and taxes, which items, varying in almost each 
case, are impossible to calculate as to the share they eontribute toward the cost 
of the article. 

** The main items that go to produce sugar axe: (a) cost of cane, (b) cost of 
manufacturing, in which are included railroad freights, the empty bag and 
shipping expenses. 

** With regard to the cost of cane it is reasonable to estimate it per lb. at 
between l*50o. and l*75c. The percentage in sugar given by the planter to the 
eolono in exchange for the cane as well as the yield of sugar per ton of cane, are 
the principal factors that govern the cost of cane. The figures taken here are the 
lowest possible, and are not very remunerative to the farmer. 

**In the manufacturing, railroading, and other items there is also great 
disparity, depending on the size of the mills, distance from the seacoast, and cost 
of shipping. For our purpose we will calculate the lowest cost of manufacturing 
at from 1‘OOc. to l*25o., making an approximate cost f.o.b. of 2*50o. and 8*00o. 

** From the above figures it is easUy seen that the average cost of producing 
sugar in Ouba must be much above 2^0. f.o.b. This explains the great resistance 
on the part of producers to accept lower prices, and the consequent quick reaction 
immediately the market touches 2|o« 

*< To the f.o.b. cost price in Ouba, the lowestof which for our present purpose 
we wilicmudder on an average of 2*75o. f.o.b.t there is^tb be added marine freight 
of 015c. and Customs duty of l*76o. This makes the duty paid price 4*6do.’* 
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Settling TankSi Juice Strainers, Pumps, etc., 

in Hawaii.* 

By ABTHUB F. EWART. 


Sbttunq Takes. 

Of the many settlers which have been introduced, the Deming was perhaps 
the best known; and Noel Deebe described it in his book of 1905,< where there 
are also reports on its operation by Beeson, Edson, and Geebliqs. 

The modern Huckstuhl settling tank (Fig. 1) has all these principles, but has 
a number of cones instead of one, thereby multiplying its efficiency and capacity * 
dross sections have been proportioned for the most advantageous juice velocities 
and the concentration of the heavier impurities in the funnel-shaped, acute- 

angled boti om. Such a j uice settler 
is superior in effectiveness and 
simplicity to most of the preceding 
designs. 

Its operation is as follows:— 
Dirty juice enters the tank 
through pipe 8 ; the scum rises to 
trap 6, and flows out through 
pipe 7. From the descending juice 
the heavy impurities strike baffies 
9, and travel down the steep 
decline in a concentrated state 
through openings 10. They next 
travel at a very low velocity up to 
the discharge pipes Hi and 
the remaining heavier solids have 
a chance to settle out before 
reaching the dischaige. Finally, 
the clear juice flows into rending 
tank 17. The settler is provided 
with regulating valves from each 
compartment and delivery pipes for 
the clear juice. 

An important feature of this 
apparatus is the very steep slope 
of the cones assuring the down¬ 
ward movement of precipitates. 
In the lower cones, mechanical 
means are employed to move and compress the heavier and more concentrated 
precipitates toward the mud discharge 3. As indicated in the figure, the 
mechanism of the revolving parts is compact and simple. 

Mill Juice Steainer Tank. 

Fig. 2 shows the cross-section of a juice strainer and mill juice tank, designed 
by £. W. Kopke, of Manila, that is much favoured in the Philippine factories. 
This design should indeed prove to be useful anywhere, especially where the 

1 Abstracted from a Report presented to the Third Annual Meeting of t!ie Association 
of Hawaiian Sugar Technologists, Honolulu, October 97th, l98i. 

Sugar and the Sugar Oane.*' Nolt Pbbrb. 1906. Pages 169-168. 

1998, 609; 1998, 666; 1994, 71; fdso O.E. Patent, 1,648,691; 1.8J,, 1996, 669. 
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troublesome jelly-like LmcmotUtc forms, causing loss of sucrose and obstruction 
of the flow of the juice. 

It consists of a tank which extends the horizontal length of the strainer, 
and serves the purpose of mill juice tank, while supporting the superimposed 
strainer B. This is of the slat-scmper type, as commonly used, bilt has the per¬ 
forated sheet-brass strainer made up in removable sections or panels C. Tank A 
is wider than the slat-scraper. By removing the covers 2), any or all the strainer 
panels can be removed, making every part of the apparatus accessible. A work¬ 
man can comfortably enter the tank for cleaning purposes; and, besides the 
feature of accessibility, the apparatus has a system of steam pipes (not heie 
shown) by which it can be thoroughly disinfected thioughout. 

Unsteained Juice Pump. 

This pump has already been mentioned^ (see Fig. 3). Under the oaie of the 
Oahu Sugar Company’s engineering staff a now type of valve has been developed. 
It has worked successfully during the seasons 1923-24, and is now beyond the 
experimental stage. 



Fio 2 Fio. 8 

The design of such a pump, and the persistency with which it has been 
developed, were prompted by the fact that the juice strainer, as usually used in 
Hawaii, and in other cane sugar countries, has some veiy objectionable features. 

As the result of the intimate mixing of the juice with air (occurring in the 
straiuei) souring is induced, this causing a loss of sugar by inversion. Fmther, 
the screenings containing tHe lowest density and lowest purity liquor are dragged 
by the slats over the perforated brass screen from the last mill through the 
discharge of juice of higher density and puiity of the preceding mills until it 
reaches the inflow of the normal juice from the crusher and the first mill. The 
low density and low purity juice in the screenings of the last mill is displaced to 
a large extent by richer and purer juice, and this passes through the mills with 
the bagasse blanket. In this way the rich pure juices are contaminated and the 
maceration is enriched. 

These two very objectionable features are to a large extent, if not entirely, 
eliminated by the use Ia the unstrained juice pump. W. L. MoOlbebt, of the 
H.S.P.A., stated at the Sugar Section of the Pan-Pacific Conference that in a 
series of tests on the increase of acidity per 100 of density through both tandems 
at Oahu factory, he had found considerably less increase in the mill with the 
unstrain^ed juice pump than in the other mill eif^lpped with the usual strainer. 
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Lubbioatiox of Cektrifu<3M8, etc. 

Dae to two noticeable reasons, lubricating ball-and-washer bearings of 
centrifugals is the cause of much trouble locally. The first and most important 
reason is the use of the wrong kind of lubricant. An oil consisting of a medium 
grade of engine oil, with which there is blended about 15 to 20 per cent, of acid- 
ess or winter-strained lard oil, has been found to give the best results on both 
types of sugar centrifugal bearings. In some oases a medium hard grease is being 
used for the ball bearings. But unless the bearings are completely packed with 
the grease, and the grease does not creep or fiow to balls and races, there is simply 
a groove out through the body of the grease, and the bearings are soon operating 
metal to metal, which, it is obvious, quickly sets up a cutting of races and scoring 
and chipping of balls. When such a condition once develops, there is nothing 
which can lubricate the bearings; consequently the destruction of the bearings 
gradually increases to a point where replacement of balls and races becomes 
necessary. Since all ball bearings are surrounded by leak-proof encasements, it 
is clear that an oil would be eminently more reliable than any solid or semi-solid 
lubricant. 

This matter of the lubrication of sugar centrifugals suggests the question 
whethei too many different grades of oils are not being used. Would it not be better 
to use say three grades of oil for sugar factory lubrication ? For instance, a good 
grade of steam cylinder oil, carrying sufficient compounding to efficiently meet the 
lubricating requirements in all types of steam cylinders operating at steam 
pressures between 95 and 125 lbs. per sq. in. This type of oil has sufficient 
compounding to give excellent roller bearing lubrication. It could also be used 
in worm drives, and in all other bearings where practice shows a heavy oil to be 
required. 

Next, a medium grade of so-called high speed engine oil could be successfully 
used on all types of sleeve and ring oiled bearings. This would include bearings 
of engines, steam turbines, dynamos, motors, centrifugal pumps, etc. These two 
grades with the special oil for sugar centrifugal bearings could be made to fully 
meet all lubricating requirements of the average sugar factory, and would prac¬ 
tically eliminate the possibility of oilers and engine tenders using the wrong oil. 
It might be well to record here the importance of using a good and dependable 
grade of lubricating oil. By selecting oils of reputable quality rather than of 
cheap quality, many expensive repairs and shut-downs now directly traceable to 
improper lubrication and improper selection of lubricants would be eliminated. 

That the value of the work cariied out at the Imperial College of Tropical Agri¬ 
culture in Trinidad is appreciated throughout the Empire, is shown by the steadily 
increasing list of donors to tho Special Appeal. Contributions may be sent to Mr. 
Alorhxon Aspinall, C.M G., Secretary, 14, Trinity Square, London, E.C.3. 

Imports of refined sugar into Ceylon increased during 1924 by about 25 per cent. 
Of the total amount imported, Java supplied five-sixths, as against four-fifths in 1928. 
Imports from Hong Kong and the Straits Settlements also increased. India only shipped 
40 per cent, of her last year’s total, but maintained her place as a supplier of coarse sugar. 

The Ola»(fou> Newn i-eports that in order to meet the requirements of the rapidly 
developing beet sugar industry in Scotland, the Governors of the Royal Technical College, 
Glasgow, have added a beet-rasping machine to tho equipment of the laboratories, and 
plans have been drawn of an installation of tanks, in ,which the treatmmt of the beet 
juice can be illustrated experimentally. Arrangement** for the supply of juice for this 
purpose have been made with the officials of t^a new Greenock factory. 
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Detenmifuition of tike H]rdr<4ea*4oik ConeeatratioR 
ia the Caae Pactoryt utiag ladicatoni.* 

By a. A. COOK. 

Inteobuotiox. 

Daring the past few years our oonoeption of **acidity” and alkalinity ” has 
undergone a radical change. There is no necessity here of going into the details 
of the ionic theory, or a discussion of the dissociation of acids or bases. It has been 
thoroughly demonstrated that there is a dissociation of the H-ions and the degree 
of this dissociation is the important consideration in acidimetry. 

In all aqueous solutions there are at all times both dissociated and undissoci¬ 
ated ions, which in a solution are dissociated to different extents. The modem 
oonoeption is that there is a constant moyement, attraction and repulsion, 
between these ions which are electrically charged, the hydrogen-ions carrying a 
positive charge and the hydroxyl-ions a negative charge. It, therefore, is a 
question of the activity of the hydrogen-ions with which we are concerned. 

Until very recently all reference to reaction values, where any definite yalues 
were expressed, has been in terms of ** total acidity” or **alkidinity.” In the 
beet sugar industry these terms have had a quite definite meaning and are usually 
expressed as *'gnns. of OaO per 100 o.o.,” but in cane practice there has not been 
as close an expression of the values, though sometimes o.c. of some normality of 
acid or alkalinity are mentioned. The more common expression found is * * slightly 
acid to litmus” or slightly alkaline;” but often the indicator used was not 
mentioned. The expression of results at the Hawaiian Experiment Station has 
been “grms. OaO per 100 o.o.” 

This loose application of the terms acidity and all^alinity has resulted in con¬ 
siderable confusion. It has made it extremely difficult to correlate the results 
obtained by one factory with those of another, or of one man’s work with another. 
The results of much valuable research work has been lost, due to inability to 
interpret the results into values that had definite meaning. The introduction of 
the ionic theory with a better understanding of the meaning of the terms hydrogen- 
ion concentration and pH values, and the consequent more exact expression of the 
**acidity” or ** alkalinity,” together with improved means of measuring these 
values, has developed among scientific men in general an appreciation of how 
indefinite were those old terms **sligbtly acid,” ** distinctly alkaline” and 
“neutral.” 

Applioatiow to Oanb Paotoey Oowteol. 

Investigations on clarification carried out by Mr. Bomokti at the Hawaiian 
Experiment Station demonstrate that the best results in clarification and the 
largest increase in purity were secured by liming the cold raw juice to a faint 
colour to phenolphthalein. At that time a hydrpgen-ion apparatus was not 
available and it was believed that a reaction existed in the clarified juice which 
could be expressed in terms of titratible alkalinity to litmus as an indicator. 
Later, it was found that this relation did not exist. It has since been found that 
liming to this point oyrrespouds to 8*8 pH. 

Investigations on the digestion of jiuoes at high temperatures further clearly 
demonstrate that there is a definite reaction, below wMch juice will not keep, 
^thout inversion, over a period of 88 hours. This reaction is directly related to 
hydrogen>^ion oonoentration or pB values and dees not have any relation to total 
a^j|y qr alkalinity. 

« 0 ) 



Determifiatioii of the Hydrogen-Ion Concentration in the Cane Factory. 


More leoent inyestigatioue, by the writer, submutiate Bomonti's fiodiuge 
and will probably establish more definitely the hydrogen-ion oonoentration at 
which inversion takes place in clarified juices. We also expect to be able to 
establish the rate of inversion at the different hydrogen-ion concentrations, and 
to establish the rate at which clarified juices become acid at different initial 
reactions and at different temperatui es. 

It is a definitely established fact that there is a narrow margin of hydrogen- 
ion concentration at which the maximum results in clarification are obtained. 
We believe that there is a definite hydrogen-ion oonoentration below which 
inversion may be detected in clarified juices. The Inversion of sucrose in clarified 
juices begins at a much more alkaline reaction than was heretofore realized. The 
inversion of pure sucrose has, for years, been used as a measure of hydrogen-ion 
concentration, but it has not been established that there was just as definite a 
relationship existing in clarified juices. 

Cane juice can roughly be desciibedas a complex aqueous solution containing 
sugar, and therefore both hydrogen-ions and hydroxyl-ions. Baw juice contains 
an excess of hydrogen-ions and clarified juice usually contains an excess of 
hydroxyl-ions. 

There have been many conflicting statements made as to how acid a juice 
may 'be allowed to become before there is any danger of loss by inversion. 
Authorities have definitely stated that the juice can be carried ** neutral” or 
**slightly acid” to litmus without loss from inversion. But we have found at the 
Experiment Station that inversion does take place in juices that are definitely 
alkaline to litmus and even definitely alkaline to true neutrality. 

Placing the chemical control of the sugar factory on a hydrogen-ion concen¬ 
tration basis involves means for this determination. First, there is the electt olytic 
measurement by means of the hydrogen electrode; and second the colorimetiio 
method using indicators. The foi mer method is, for commercial purposes, the most 
rapid, convenient and accurate, but is not yet adaptable for general use in sugar 
house laboratories. On this account it will not constitute a part of this paper.' 

But in regard to the colorimetric method, it may firstly be remarked that 
indicators should be selected in reference to their sensitivity, their freedom 
from salt and protein error, their definiteness of colour change and the proper pH 
range of the indicator. The introduction of improved indicators, the charting of 
their ranges, better definition of degree in ** acidity,” or ** alkalinity,” make 
this method a desirable one for our purpose. 

Litmus and Phbnolfhthalkin. 

Litmus and phenolphthalein have been the almost universally used indicators 
for sugar house control. Litmus has played an important r61e in acidimetiy and 
should be given full credit, but its use in other than the cane sugar industry has 
now almost become obsolete. It is not a reliable indicator for sugar house control. 
Its colour change takes place through 9k pH range of 4*5 to 8*3, and the so-called 
neutral point to litmus is approximately 6'3 pH, The pH range is so broad that 
the colour change is very indefinite and the approximate pH value of any hue 
cannot be definitely determined, besides which the neutral point is so far on the 
acid side of true neutrality that this point is valueless, true neutrality being pH* 
7^0. Moreover, litmus is a complex cff many compounds, chief among which are 
azolitmin, erythrolitmiu, erythrolein and spaniolitmin. Of these, azolitmin is 
the most important; but the azolitmin of commerce is of uncertain composition. 

' Further information oah be obtained from nuttieirouB aouroes, notably, ** The Determin* 
ation of Hydrogen-ions,” by W. Mansfimld Oulbk. ^ 
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Preparations of it on the market are of yariable purity and seldom is a pure 
product obtained. 

Pheuolphthalein is of oomparatiyely recent use in Hawaii and is the best 
indicator yet found for its purpose. It is a one colour indicator and has a pH 
range from 8*3 to 9*8, depending a little on the concentration used. The concen¬ 
tration used in the clarification investigatione was 0*1 per cent. At this 
concentration it first shows colour at about 8*3 pH in colourless buffer solutions. 
In cane juice it does not show colour till about 8*6 to 8*8 due to the natural colour 
and turbidity of the juice. This appearance of colour is quite definite and regular 
in different juices. 

OoLOBIMSTBIO METHODS, TJSINQ InDIOATOES. 

Oolorimetric methods in use for the determination of hydrogen-ion concen¬ 
tration values are all based upon the use of buffer solutions and appropriate 
indicators. Only what is known as the spot test method will be described in this 
paper ; that as far as can be learned was introduced by L. D. Felton.^ It is 
now used for the control of some of the sugar refineries on the mainland, and also 
by a few of the mills in Porto Eico. H. Z. E. Perkins^ has described the method 
in use at the American Sugar Eefinery at Ohalmette, La., whilst a previous 
article was published by Brewster and Raines.* Buffer solutions were used as 
the basis of these comparisons, but Orockett Eefinery was probably the first to 
apply the spot test method without the use of buffer solutions. 

It must be understood that the colorimetric method, at its best, is an approxi¬ 
mation of the true value, but with indicators and methods so far developed, 
results are secured which should check to within 0*2 pH* Adaptions of the method 
•can be used which are of distinct value, and are without doubt far superior to the 
present method of expressing reaction values. 

One of the main objections to the use of the regular oolorimetric method is 
the use of buffer solutions, which are troublesome to prepare. Very pure 
chemicals repurified by several reorystallizations must be used. Several sets of 
buffer solutions have been made up at the Station following the directions of 
Olark,* but these have had to be adjusted considerably before use, due to the 
purity of the chemicals used or to other reasons. They cannot be counted upon 
to retain their values for any definite length of time, even though it is, of course, 
always assumed that precautions are taken to avoid contamination and maintain 
perfect cleanliness in operations. It is important, moreover, that they be fre¬ 
quently checked with the hydrogen electrode. 

It is desirable, therefore, if possible, to develop a method, by which the 
advantages of the colorimetric method can be retained, yet the use of troublesome 
buffer solutions be avoided. The only way we have found it possible to do this is 
to prepare standard colour charts wUch are in agreement with standard buffer 
solutions with the indicator added. 

There are certain rules which must be conformed to in using this method:— 
Oonditions must be comparable to those under which the standards were prepared. 
Indicators of the highest purity must be used. The same concentration of in¬ 
dicator must be used. The depth of indicator colour in the spot plate must be 
the same. The same amount of indicator and sample must be us^ as was used 
in preparing the standards. Oleanliness must be observed. 

' Jl Bio. Chm., 1917, 199. 

* Ind, and Eng. Chem., 1938, IS, 688. > Ind. and Eng. Chm, 1931, 18, 1048. 

14 Mansfibld Clabx, ** The Determination of Hydrogen-lons," p. 136. 
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Appabatus Used and Method of Feoosduee. 

Equipment required includes 8 oz. glass stoppered bottles for stock solution 
of indicators; 1 or 2 oz. dropping bottles for use with the indicators; a spot plat# 
with depressions 7 mm. deep and 20 mm. diam.; and 1 o.o. pipettes. 

Four drops of the appropriate indicator are placed in the depression of the 
spot plate; * and to this 1 c.c. of the sample is added, a moment being allowed for 
the ^ssemination of the indicator through the sample, stirring not being adyis- 
able. This colour is then compared with the colours of the chart, and the •pH 
value with which it coincides is taken for the pH value of the sample. 

It is desirable that the readings be checked by overlapping indicators. For 
instance, cresol red covers most of the range of phenol red, and thymol blue over¬ 
laps a large portion of the higher range of cresol red. 

Where the colour or turbidity of the juice interferes with the colour of the 
indicator, dilution may be resorted to. In a well-buffered solution, especially 
one around the neutral point, pH 7*0, dilution affects the pH valve to a very 
slight extent. The error increases the faither the value lies in either direction 
from the neutral zone amounting to O'l to pH* A 1*3 or 1*5 dilution will be 
sufficient for nearly all oases. Test tubes marked at 5 o.o. and 20 c.c. for the TS 
dilutions and at 5 c.c. and 30 c.c. for the 1*5 dilutions, are used. 

Indicators and their Concentration for Use. 

To cover the full range of reactions of the juices found in the sugar-house 
several indicators will be required, viz., brom cresol purple, brom th 3 rmol blue, 
phenol red, cresol red, thymol blue and phenolphthalein. In practice, two or 
possibly three indicators will servo all purposes, probably phenolphthalein together 
with phenol red, cresol red or th 3 rmol blue. 

Clark* advises for the preparation of these stock solutions that 0*01 grm. of 
the dry powder be ground in an agate mortar with the quantities of N/20 NaOH 


stated in the following table; 
Indicator 

Colour Changx, 

pH Ramob, 

cc.N/i0NaOH. 

Brom cresol purple 

Brom thymol blue 

Yellow-purple 

Yellow-blue 

.. 6*2.6-8 

3*7 

6-0.7-6 

3*2 

Phenol red 

Yellow-red 

6*8.8*4 

5*7 

Cresol red 

Yellow-red 

7*2.8-8 

6-3 

Thymol blue 

Yellow-blue 

8-0-9-6 

4*3 


He makes these up to 25 o.o. with distilled water for stock solutions and 
dilutes them in the dropping bottles to a concentration of 0 02 per cent, for phenol 
red and cresol red; and 0*04 per cent, for the others; we have found, though, that 
it is just as well to make immediately up to 250 o.o. with distilled water thus 
making in all oases a 0*04 per cent, solution. 

Phenolphthalein should be made up in 0*1 per cent, solution in alcohol and 
then diluted with water so that the alcoholic strength is approumately 50 per 
cent, by volume. The acidity of the alcohol is neutralized by adding N/lOO 
NaOH to a slight pink, then adding one drop of N/lOO sulphuric acid. 

Application to Cane Factory Practice. 

MoCleery and Smith both experienced some difficulty in the use of brom 
thymol blue, obtaining results which averaged about 0 8 pH too low. Until we 
have determined the cause of this, we do not advisi the use of this indicatoi. 

^ Some plates have substances on the surtace of the plate or in the glaslng which cause 
some degree of ionisation. Such a coudition is usually overcome by letting a mixture of 
•ulphuric and chromic acids stand for an hour or lo on the surface of the plate, which is 
afterwards washed thoroughly with distilled water. It is weU to follow this procedure every 
lew days. * hoe. mi. 
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Anywaji the range is lower than is uauallj needed tor factory practioe. We have 
found, too, that we can extend the range of phenol red a little lower and thus 
overlap with brom oresol purple for the lower range. 

For oonditionB where the phoephorio add content of the juioe ia euoh that 
the liming can be oariied to the point advised in clarification practice, 
phenolphthalein is the best indicator to use. Oold raw juice should be limed to a 
slight colour to phenolphthalein, this giving a reaction dose to 8*8 pi7, and the 
clarified juice from this liming should not fall below 8*0 pJST. The reaction of the 
clarified juice should be as carefully controlled as the reaction of the raw limed 
juice, for which point either oresol red or phenol red can be used. 

If for any reason it is not possible or desirable to carry the liming to the 
extent above stated, it is possible to establish a definite reaction and control it by 
the use of one of the above indicators. If a point is used lower than that which 
has been found advisable, it should be made as high as possible, and the control 
maintained as carefully as at the higher point. As stated before, litmus should 
not be used for the basis of control, for a definite reaction cannot be established 
by its use. If it is desired to lime between the litmus value and phenolphthalein, 
a neutrality reaction of 7*0 can easily be established with phenol red by liming to 
a faint pink. If 7*5 is desired, a faint pink to cresol red will give this point; if 
8*0 or 8*2 is wished, it can be secured by liming to a distinct red to oresol red or a 
faint blue to thymol blue. Where a factory wishes to lime to a faint alkalinity 
to litmus, or an acid reaction, it can be secured much more definitely by using 
brom oresol purple and liming to a faint purple. 

It is not claimed that the adoption of this method will be a cure-all for 
the troubles in cane sugar practice. There will undoubtedly be difficulties 
experienced in using the method and in some oases difficulty in matching colours. 
As stated before, the use of indicators is only an approximate method. It will, 
however, be a step far in advance of present practice and will eliminate much of 
the guesswork in factory clarification control. 


Publications Received. 

Kotor Fuel from Molasses. (The Walter E. Lummus Co., of Boston, Mass., 
U.S.A.; and 109, Eingsway, London, W.C. 2.) 1925. 

This small book, the j^rinting, illustration and binding of which are very 
oommeudable, summarises in I the present position in regaid to the world’s 
supply of motor fuel; and subsequently discusses alcohol as a motor fuel; 
alo<mol-ether motor fuel; patented mixtures; performance comparisons; relative 
advantages; engine corrosion not proved; market for alcohol-ether motor fuel; 
and the cost of producing alcohol-ether motor fuel. In Part 11 it deals with 
processes and machinery; the manufacture of alcohol-ether motor-fuel; ether 
generation ; and blending and mixing. In Pait III it discusses special features 
of Lummus motor fuel plants; Lummus standard plants; Lummus engineering; 
and data necessary for estimating. 

British Cuiana. (British Q-uiana Section, British Empire Exhibition, Wembley, 
London.) 1924. 

Oontents.—Introduction; |pe<^trapby; Saieteur Falls ,* population; fauna ,* 
; timber and forest industries; sugar, nee, and agricultural industries; oom- 
meroe and dapping; and opportunities for capital. IJnder the heading of sugar 
them ate data on acreiM; capital; cost of production; methods of cultivation *, 
exports; lsjl|mr; andiuemerararum. 


m 



Publicatioiift Received. 


Anf dem Wege sur Bpodiumloeen Weieeznoker-ArBeugimg und Baffination. 

By Dr« Oskar Wohryzek. Tagesfragen aus der Zuokerindustrie. (Albert 

Bathke, Yerlag, Magdeburg.) 1926. Price: 2 gold marks (unbound). 

This is the first of a new series of booklets, entitled ** Questions of the Day 
in the Sugar Industry,” which is being published by the well-known firm of 
Albert Eathke. It deals with the production of white sugar iu Continental 
factories, and consists of data on the history and application of bone-char, and 
largely with substitutes for it, decolorizing caibous in particular. In fact, most 
of the space is taken up with recording information on various caibous, such 
as '^Norit,” “Oarboraffin,” “Idealcarbon,” “Eponit,” “Polycarbon,” and 
“LandV” carbon, the first two being given special attention. Most of what 
Dr. WoHRTZEK has to say will not come as news to readers of this Journal^ 
though the pamphlet is of interest, as it is the first to be published in any 
language dealing with the subject of decolorizing carbons. It is clear from a 
perusal of these pages that the problem of the application of carbons in beet 
factories is a different one from that which concerns the production of plantation 
white sugar with their aid. Asa summary of a good deal of the data i:eoorded 
hitherto on carbons, this contribution by Dr. Wohryzek will be found useful 
and will doubtless be appreciated. 


Die Fabrikation des St&rkeszuckera By Dr. B. E. Preuss. (M. Janecke, 
Leipzig.) 1925. Piice: 16.2 marks. 

This is a good work on German methods for the production of starch sugar, 
and is by a prominent practician. It is well illustrated, and w’ll be found 
of value by the glucose manufacturer. 

Principles and Practice of Industrial Distillation. E. Hausbiand; trans¬ 
lated by E. Howard Tripp, Ph.D. Medium 8vo.; 312 pages; with 21 
figures, 68 tables, and 16 charts. (Chapman & Hall, Ltd., 11, Henrietta 
Street, London, W.0.2.) 1926, Price: 21s. net. 

Although there are many good books on distillation in the English language, 
none of them covers the same ground in the same way as “Hausbrand.” His 
authoritative work on the mechanism and mode of action of distilling apparatus 
has attained the rank of a standard treatise in Germany, and elsewhere, and those 
who have been able to master its language prize it very highly. For these reasons 
it has been decided to publish an English version for the English-speaking world. 
In Part I are considered the theoretical principles upon which the art is based, and 
in Part II, the application of these principles to the calculation of the required 
dimensions of fractionating columns of various types of apparatus, including that 
for the contiiiuoun distillation of alcohol. In Fart III are included numerous 
tables; and Part lY consists of various charts. 


Annual Deport of the Agricultural Experiment Stations of Louisiana 
State University and Agricultural and Mechanical College for 10d4. 
By W. B. Dodson, Director. (Baton Bouge, Louisiana, IT.S.A.). 1926. 

This Beport deals with the activities of the Louisiana Experiment Station, 
and gives promise of some valuable results probably to be published later. 
Mr. J. F. Brewster, Hesearch Chemist, believes that a means has been found in 
his laboratory to prevent, at least temporarily, the lise in acidity when cane juice 
is treated with milk-of-lime in the cold as is done in clarification in l^uisiana, 
though its cause has not been satisfactorily explained. During the period under 
report he was engaged also on the preparation of decolorizing carbon, and obtained 
some very satisf^tory preparations. He has coUwboratea with the A. 0. A. 0. 
in their work on the establishment of methods of analysis; and has co-operated 
with the Bureau of Chemistry in work on the nutrition value of the sugar cane. 
Dr. Wk. L. Owen, Bacteriologist, has worIM on his interesting and promidng 
studies on the prevention of the di^rioration d raw sugars by torula inoculation. 
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He has experimented on the optimum pJEToonoeutimtion for the maximum effioienoy 
in the aloohoho fermentation of blaokttrap molaBees; and also on the utiliaation 
of certain cultures for i^e production of higher alcohols and acetone. 


The Story of Sugar. By 0. F. Bardorf, FJ,0. (Canada). (Williams & Norgate, 
London.) 1924. Price: (1.50. 

Mr. Babbobf, joint-author with Mr, J. A. B. Ball of “The Elements of 
Sugar ^fining,’’ which was reriewed in these columns last mouth,^ here writes 
in quite a di&rent rein, this book being of a popular nature, desoriptiye of 
the whole “ story ” of sugar. It discourses on “ Sweetness in Geneial ”; “ How 
Sugar IS gathered from the Elements”; “Prom Mangel-Wurzel to Mother- 
Beet ”; “ The Birth of a Crystal” J “ Fi*om Pan to Sack ”; “ Agents of Purifica¬ 
tion”; “The House of Cayems (Char Cisterns)”; “The Family Circle,” etc., 
in a particularly illuminating yet accurate manner, it being possible eyen to 
say something about the chemistry of the sugars, beet seleotiou, the nature of 
crystallization, and colloids and crystalloids. It is the best work which we haye 
met for putting into the hands of our young people for their initiation into the 
nature of sugar, its history, its oultiyation, its production in the ww state, and 
its refining. It is written in the autobiographical form, a happy idea in a yery 
elementary book of this kind, interest in the narrative being thus sustained. 


An Introduction to the Literature of Ohemiatry. By F. A. Mason, M.A., 
Ph.D., F.I.C. (At the Clarendon Pi ess, Oxford.) 1925. Price: 2s. net. 

Chemists engaging in reseaich haye experienced the difficulty of making a 
search through the literature bearing on the matter they have under investigation. 
Dr. Mason here directs them to the actual literature (the dictionaries, chemical 
journals, abstracts journals, textbooks and works of referenoel, and also instructs 
them in the manner of making the search. He indicates tne nature, purpose, 
and relative value of the various works of reference; and a useful addendum 
is a chronological chart showing the dates of the existing indexes of chemi^l 
periodicals and reference books. It is, so far as we know, the first work of its 
xind in English, and there is little doubt that it will largely realize the useful 
purpose for which it is intended. 


P-W-B BCcmual. (Powers-Weightman-Bosengarteu Company, Philadelphia, 
Pa., U.S,A.) Fifth Printing. 1924. Price: (2.00. 

This is a well-known pocket-book for the analyst and phaimaoist published 
by one of the oldest established firms of manufacturing chemists in America. It 
presents data on the metric system of measures and weights; comparison of the 
latter with the U.S. and British systems; conversion formulse; thermometric 
equivalents; and comparison of hydrometer scales. Specific gravity tables are 
given for a good number of chemicids; but the main part of the book is taken up 
with physical and chemical information relating to a large numbei of chemical 
and pharmaceutical substances. It is a most usmul work of reference. 

Ckimpanion to the First Edition of Ohsmical Synonyms and Trade Names. 
By William Gardner. (Crosby, Lockwood A Son, London.) 1925. 
Price: 7s. fid. 

When reviewing the first edition of this woik,* we predicted its success as a 
work of reference to the chemist, manufacturer, and business man, and this has 
proved to be so. Its scope is now extended in this “ Companion,” which contains 
additional definitions and croes-rsferenoei, these with tnose given in the first 
volum.e making nearly 1700 entries in all. It forms therefore a valuable work of 
referenoe for the chemical industry and those connected in any way with it. 

. . - . . . . . .. .. a# . . . 
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ReYolntionizing Sugar Refining. 


THB QBNKRAL. NORIT OOMPANY ANNOUNCES THAT IT IS NOW PRO¬ 
DUCING A NEW TYPE OP CARBON ALSO POSSESSING THE KNOWN FIBROUS 
STRUCTURE, WHICH IS A STILL BETTER FILTERING MEDIUM AND HAS 
A DECOLORIZING CAPACITY S TIMES THAT OP THE WELL KNOWN 
ORDINARY QUALITY HORIT. THIS SUPRA NORIT IS UNEQUALLED BY ANY 
OTHER DECOLORIZING CARBON OR BLEACHING MEDIUM ON THE MARKET. 


NORIT PROCESS REPLACES BONECHAR PLANTS ALREADY INSTALLED- 
WHICH HAVE BEEN ABANDONED. 

Cane Sugar and Beet Sugar Refineries— after having applied the NORIT PROCESS 

for a number of years—have abandoned then bonechar plants and have icplaced same by 
installations to refine raw sugar by the NORIT PROCESS only 

The main advantages are: A mjach smaller char plant and building to bouse same required, 
costing less; accelerated work and much smaller sugar losses, thei efore a larger yield of sugar; less 
Sweetwater and no necessity of separately evaporating the sweetwater; all Sweetwater is pure and clean 
and is used entirely for melting sugar, so that there is no excess of sucetwater; eliminating the pre¬ 
filtration over cloth as the filtration and decolonzation of melted liquoi are done in one opeiationt 
small amount .of carbon in circulation and to reburn daily; less consumption of steam and fuel, 
resulting in a fuel-saving of about 26 per cent as compaied with bonechai work. Melted liquors can 
be economically filtered at large rate and decolorized at the same time at densities up to 70* Brix 
for beet and cane sugar solutions. The total cost of refining by the NORIT PROCESS is 
less than when applying bonechar. It is possible by the NORlT PROCESS to also refine 
economically small quantities of raw sugar daily. 

Refined sugar made by the NORIT PROCESS is equal to the best bonechar 
granulated sugar. All grades, as cubes, loaves, golden syrup, etc., can also 
be manufactured. * 

NORIT 18 a vegetable decoloiizli^ carbon in a line siato of sub-division, and the only available 
carbon that possesses a special CRbrous) structure and combines the properties of being an 
unequalled tiltering medium and an excellent decoloiiiiei’, winch enables successfully and wltnout 
pre-nltration the filtration and dccolorization of sugar solutions in one operation. 

NORIT is the only vegetable caibon wlUi a decoloiizing power 30 up to 150 times that of bonechar 
(depending on the quality of sugar treated and on the quality of NORIT used) NORIT is actually in 
piactice revivified by reburnlng more than 100 times, and after regeneiatiou successfully used over 
again The decoloi izing capacity of bonechar can not be exhausted in practice as much as that of 
NORIT. After a pre-flltration over cloth, 100 per cent resp 15 per cent of bonechar Is wanted to 
accomplish tlie same result of decolorization of washed cane sugar resp beet sugar melt to produce 
the best refined sugars for export as about 1-3 per cent of ordinal y NORIT on cane- and 0 25 - 1 per 
cent of ordinal y NORIT on beet sugar, doing the filtration and decolorization in one filtration 
The above means that 1 lb of NORIT is good for about 6000 lbs of raw sugar, and that 1 lb of bonechar 
IS good for only about 400 lbs. of raw sugar. 

The cost of a NORIT installation is about one-fifth of that of an installation^ 
under the bone-char system. A NORIT installation consists mamly of mixing tanks and 
filter-presses, the only essential machinery not already available in a raw sugat house is mainly our 
patented rebuming kiln and an acid vat to regenerate the spent NORIT 

Any Raw Beet or Raw Cane Sugar Factoiy can—with NORIT PROCESS—produce its own 
refined granulated sugar in a quantity and a quality equal to or belter than that obtained by the 
best equipped and best managed bonechar renuery, and at a much lower cost. 


NORIT PROCESS USED IN CONJUNCTION WITH EXISTING 
BONECHAR PLANTS. 

Cane Sugar and Beet Sugar Refineries are using NORIT in conjunction with bonechar^ if 
bonechar plants are already available. 

The main advantai^S are : Replacement of existing cloth pre-filtration by a NORIT 
filtration which causes also a large decolorization, which enables to either reduce the use of 
bonechar by about 60 per cent., or to increase the capacity of the bonechar plant by 60 per cent , 
allowing working up more sugar. Either case is advantageous and involves large savings in cost, 
increase of sugar ^Id and improvement in the quality of reined sugar produced. 

The NORIT PROCESS applying Norit, a vegetable hi^ly activatea and fibrous carbon and 
levivi^ same for re-use is IN USE SINCE 1911, and IS STILL THB ONLY PROCESS 
IN PRACTICAL USE IN THE CANE AND BEEt SUGAR INDUSTRY whereby 
decolorizing carbon, other than bonechar, is used re-used after revivification 


OExrEsxkAr. norit go., i.td. 
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The 


MAXWELL 

|s authoritatively acknowledged to be the 

* first and only “Crusher-Shredder” in 
the history of the Cane Sugar Industry; 

Achieves in one compact unit the aggregate 
^ results obtained by a separate crusher 
and a separate shredder pf the best types, 
at materially less cost, and at greatly reduced 
power-consumption; 

rjroduces shreds, the fineness of which 

* can be easily regulated by adjusting 
the si>eed of the shredding roller. 

(See intide of batck-cover.) 


The Sugar Mit^hmery Co,, li4., 

Leaiou, 



Trade Noticest 


Xh« Dorr Olarifior, and tho Patrao Prooeaa. BolMiu No$. a and 4. (Patree 

' ft Dorr, Ino., of Now York ; Havana; Honolnla ; San Juan, P. B. ; and 
Bio da Janeiro). 1926. 

JBulUtin No, J.—The Dorr dander, the principle of the operation of which is known 
to our readera, has been modified to adapt it to deal with sugar factory juices, and now 
forms a remarkably efficient means of eliminating mud with a low sucrose content. It is 
oontinuons in its action, giving a constant fiow of uniformly bright juice of a clarity much 
superior to that famished by the open-defecator system. Even when burnt and sour canes 
are being ground, the brightness of the juice is not diminished, though the capacity of the 
apparatus may be slightly reduced. This improved elimination of solids results in a clean 
syrup, an easy graining in the pans, and a better sugar than is ordinarily obtained. With 
most grades and conditions of cane, the mud withdrawn from the Dorr Clarifier carries 
only about 6 per cent, of the total juice, instead of the 10-20 per cent, in the mud usually 
discharged from defecators. In short, the advantages of this system compared with old 
style defecation is : A continuous flow oi clean, bright juice, reduction of sugar loss in 
press-cake, hotter juices for evaporator feed, more efficient boiling house work, more rapid 
working up of juices, less filtering surface, reduced floor space, cleaner sugars, saving of 
labour, and saving of fuel. 

BulUtin No. 4 .—The Petree Process has achieved remarkable success in different parts 
of the world, and hert its principle is explained, its mechanical equipment is described, 
and its advantages are summarized In addition to the Dorr Clarifier, apparatus which 
has now been introduced with considerable success into cane factories operating the process 
include the Petree ** Duplex Liming Machine, the Mud Distributor, and Flash Tanks. 
Wherever located, factories report that the Petree Process produces brighter and more 
satisfactory juice with or without sulphitation and at a greatly reduced operating cost. 
Dorr clarifiers ordinarily require the labour of one man per shift, and these take the place 
of the following machinery with its supplies, repairs and labour: Liming tanks ; open 
defecators; scum tanks ; mechanical filters; filter-presses and cloths; clarified juice 
strainers or screens ; press-mud cars and track ; washing machines for cloth ; and pumps, 
engines, tanks, etc., used with above. In the case of a 1000-ton bouse, the positive 
savings are : in labour, about 16 men ; in fuel, the equivalent of about 1000 galls, of fuel 
oil per day ; in press-cloth, •10-20 per day ; and in sugar, between 1 and 2 per cent, 
additional recovery, calculated on the sucrose in the cane. 

These two attractively illustrated Bulletins are obtainable on application to Petree A 
Dorr, Ino., and are of interest to every cane technologist. 

Messrs. Bansomxs, Sncs & JitrrxBixB, Ltd., of Ipswich, make a speciality of 
Electrical Industrial Trucks, and a catalogue lately issued by them, connsting of some 
36 pages, illustrates and describes fully the various types turned out by this firm. The 
illustrations largely consist of views of the machines at work in factories, storehouses, and 
engineering works. It is claimed that in most cases great economies may be effected by 
employing electrically operated trucks; indeed experience has shown that one such truck 
will perform the work of six labourers. There is also offered an electric runabout crane 
which should prove useful for stacking sacks of sugar in storehouses; this type has already 
found employment in the Liverpool and London dock warehouses for stacldng purposes, 
while the electric trucks find a use in some of the sugar refineries in this country. 


Besides its main output of hoists and derricks, the Ambrioah Hoist & Dbbhiox Oo., 
of Bt. Paul, Minnesota, manufacture some effective electric shop appliances. Blecixio 
rivet heaters, electric ring and tire heaters, electric oil ^ists, magnetic portable tool 
supports, electric bar welders, and waterproof magnetic chucks to hold ^castings while 
being machined, are instances; and these may be found described in a Catalogue issued 
by this firm. _ 
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Brevitieti 


Among new companies reoently registered in the United Kingdom are: Sakxxy 
S oGAB OoMPANT, Ltp. (Beg. No, 208,260}.^ Private comply. To adopt an agreement 
wi^ the Sankey Sugar Company, Ltd. (incorporated in 1224) and its Liquidator. 
Nominal capital £600,000, in £l shares. 

One of the New York dnanoial pajMrs in the course of an article on the sugar refin¬ 
ing situation makes the remark thkt: *Mn the last 10 years the American Sugar Hefining 
Go., the largest refiner in the world, has sold over £2,100,000,000 worth of refined sugar 
at a profit ot 26 per cent, on sales, or less than one-fifth of a cent on each pound of sugar 
handed” 


Referring to the list of Indian sugar-houses on pi^ 580 of our October issue, we are 
asked to state that the United Provinoes Sugar Oo.^s factory at Tomkohi, was designed, 
equipped and erected by the Sugar Machinery Manufacturing Company, Limits, of 
London (not by the Hi^ey Engineering Go., as stated). A short description of this 
Factory has appeared in this JoumaV, 


Having stated in a previous article that the quantity of Sumasine ** blue necessary 
is considerable, Hb&thold Block* now corrects this. Actually the amount on the 
average is only 28 grms. per ton of sugar, and its cost is only a few pence per ton of 
sugar blued. It is not a pure blue, but a mixture of colours, calculated to pmuce the 
maximum whitening effect, it is much used in the production of plantation i^ites, being 
generally introduced in the pan, where it appears to be absorbed on the surface of the 
crystal. _ 


The Second Oonference of the Association of Special Libraries and Information 
Bureaux* was held recently at Balliol Oollwe, Oxford. Dr. Chalmbms-Mitohxll, F.R.S., 
uged the establishment in this country oia Central Library, in which a copy of every 
periodical which published scientific work should be available. Abstracting, was treated 
by Mr. T. F Buetok, Editor of the Bureau of Ghemioal Abstracts (Ghemical Society and 
Society of Ghemioal Industry), who discussed the preparation of abstracts, their limits 
ations, the selection of abstractors, and also the question of overlapping in abstracts. 

Under the auspices of the Royal Agricultural Society demonstrations of sugar beet 
lifting machines to^ place recently on the estate of Home Grown Sugar, Ltd., Kelham, 
near Newark. In jthe first class, for machines which top and lift the roots and separate 
them from the leaves and crowns, there was only one entry, made by Messrs. Townsend 
Brothers, Great Ponton, Grantham. In class 2, for machines which loosen the roots, 
leaving them to be subsequently lifted and topp^ by hand, six machines were entered, 
and the firsyirize was awarded to J. Gook A Sons, 1^ , Lincoln. A speoiid prise was 
awarded to Fowler k Go., Leeds, for their cable lifter. 

In an appreciation of the late Olavpb T. Bbhthon, A.M.l G.E., who died recently 
and was welf-lcnown in sugar drcles in London as a consalttng engineer, Mr. Alobeiton 
E Abpikall^ remarks: **Bat the crowning work of his me was the factory at St 
Augustine (model factory of the Imperial Goilege of Tropical Agriculture). Ghratuitously 
and without any expectation of commendation or rewara he derigned the building and, 
what is more, earned on the negotiations which led to the gift by the Bntish sugar 
machinery engineers of machinery for it to the value el fully £20,020. It is not too 
much to say that he was completdy wrapped up in the factory, to the successful com¬ 
pletion and equipment of whiem he devotea many months of study and careful thought. 
He watched it grow as if it were his child and no detail was too small to receive Us 
attention; and It was one of the prondost days in his life when the cablegram was received 
stating that the factory had been opened and that the mill had suooessniUy *gone about.* 
Gifted with a charm of manner and a sympathetic penonaliiy ChfACPi Bbeteob had 
many friends who will at least rrioioe to know that he lived to see the fmition of his 
Imperial work, whidli would ne doabti Ih dee eoaMe, have received the recognition in 
oftoial quarters which it dessrved.'* ^ 
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Brevities* 


Mr. k. J. y. Uhdbrwoodi hai compiled a leriea of nomOgxaphe, or alignment cbarte, 
for facilitating the calculation of rariona complicated s&d these aids should be 

of much service to chemical engineers. 


A recent official decree by the French Oorernment provides that sugar, to be used 
for making porous absorbent charcoal, is to be freed horn tax, provided it is denatured by 
ferric chloride, adding five per cent, on the weight of the sugar, the two substances 
being intimately mixed together. 


In the production of decolorising carbons m general a high temperature, one in the 
neighbourhood of lOOO^C., is used. But W. Mbcklbnburo^ points out that this is not 
absolutely necessary, and that one of the best-known carbons, ** Carboraffin,*’ is produced 
at a temperature of 600^0. only, after having been impregnated with a concentrated 
aqueous solution of zinc chloride. He adds that the production of active carbons demands 
an extraordinary amount of experience, and that it is one of the most difficult techniml 
processes to operate of which he hss knowledge. 

Generally sulphiting tanks in German sugu factories are constructed of wrought- 
iron,^ and but seldom of hard lead (lead containing antimony and other metals) or other 
resistant material. This material is used in spite of the known fact lhat wet SO^ 
attacks iron, causing this metal to pass into the juice in the form of a compound causing a 
marked darkening, the result being such that sometimes the bleaching action of the 
sulphurous acid is undone by the result of this corrosive action, ^is is a question for 
investigation, to determine on the one hand the extent of the darkening from this cause, 
and on the other to discover the material best capable of resisting the action of the acid. 

Monel metal is resistant to a greater variety of chemical reagents than any other 
commercial alloy on the market to-day. But not only is it resistant to corrosion, for it 
also combines great strength and withstands abrasion well. In almost every brimch of 
chemical industry, it is now being used to great advantage, replacing other metals with 
great satisfaction. In both cane and beet sugar manufacture it is also being introduced; 
in the former branch particularly for juice strainers; in the latter for cold and hot 
saccharate work; and in both for valves, pumps, rods, and other parts ordinalily subject 
to corrosion. Monel metal is a uniform nickel-copper alloy (of high nickel content), which 
is mined, smelted, refined, rolled, and marketed by the International Nickel Company. 

In an editorial headed ** Quality Production,*’ our excellent contemporary S%tgarNtw% 
remarks that a refinery can only work efficiently when its normal course is unaffected by 
being called upon to deal with low quality raws This low quality may mean not merely a 
low polarization, but may involve an unusually high amount of insoluble and colloidal 
matter left by imperfect clarification during production. Few centrals (in the P. I.) if any, 
have an adequate settling capacity to yield a perfect clarification when running at full 
capacity. Fortunately it is not necessary in this case to reply to the old fallacious 
argument that ** it doesn’t pay to give any more than we are paid for,” since experience 
has proved that those factories which have improved their clarification and are making 
a better refining sugar are having less trouble in their own boiling houses and are actually 
getting an increased recovery of sugar. 

In America the packing of sugar in cartons (a practice that is adopted for most of the 
other purchases of the housewife) is being advocated, especially in the case of domestic 
beet sugar. It is pointed out that ^e consumer gains by purchasing her sugars thus, as 
not only is the standard of quality kept uniform, but perfect cleanliness is ensured. Then 
the refiner or the beet sugar manufacturer also gains, as he markets a standard-grade 
prodnot under a trade name, which, as the result of advertising, acMuires a certain reput¬ 
ation, thus developing an imporUnt proprietary, which becomes identifled with his own 
nuns, becoming a household word. He also induces the housewife to purchase different 
kinds of sugars: lump for tea and coffee; granulated for cooking, baking, and sweet¬ 
making ; powdered for fruits and iced drinks; icing for confectionery, and so on. More¬ 
over, the grocer is able to display his sugar wares, and trade in this commodity must thus 
to some extent be stimulated.^ ^ 

' Chtmieal Trade Joamal, 1M5, 77, No. SOOO, 8S0 and 825. 

• Matteeh, pit angew, CfhmU, IStl, 87, ^o. 45, 878. • Omtr. licefeerfnd., ISIS, 88, No. 87, 1200. 

* Sugar Beet Jaumdl, Odlpber, lk25, page 17. 
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‘‘Rapu>” Balahob roR wbiohimo Sakpxrb op Huoarb por Polarizationb. Cottmuni- 
Mtton to thii Jourml by th$ SupplUrt uf tht Apparatus, 


An ordinary analytical balance if not well adapted for rapidly weighing out a large 
number of quantities of samples, say 52«0, 28-0 or 13-0 gnus., for determining the 
polarifation. of sugar. It may have a sufficient sensitiveness, but has not the requisite 
rapidity. In the illustration is shown a specially devised balance particularly well suited 
for this purpose, which, in fact, has been specially devised for it. An accuracy of only 
about 0*013 grm. is required in weighing for polarizations when the saccharimeter is read 
say to 0 05®S., and indeed it is undesirable to exceed this accuracy when using the 

ordinary analytical bidanoe, as the extra 



time involved gives opportunity for some 
loss of moisture in the sample exposed to 
the air. On examining the illustration, 
it is at once seen that its arrangement 
differs from that of an ordinary balance. 
Instead of having two arms of equal 
length, balanced in the centre, its two 
arms differ considerably in length, the 
ratio of one to the other being as 1 is to 
10. It is the longer arm that carries the 
pan that holds the counterpoised dish into 
which the sugar is weighed, whilst the 
other holds a metal box into which small 
shot for counterpoising is placed, bhir- 
ther, it will be seen that the position of 
the balance in the case differs from 
the ordinary, the ariangement being 
adapted for speed in manipulation. It 
has glass side doors, and a counterpoised 
sliding front; whilst other details of the 


Loiibtruction of the instrument are that 


its beams are of magnalium, the knife edges of diamond steel, the bearings of agate, and 
the beam and pan supports are capable of being released or arrested at will during oper¬ 
ations. In weighing out the series of normal weight quantities, the counterpoised dish is 
placed on the front pan, accurately tared by placing shot in the metal box and weights on 
the rear one, the 26*0 grm. weight placed on the rear pan, and the sugar weighed into the 
dish, sufficient being added to just bring the pointer to the zero mark of the scale, which 
can bo done with great rapidity with very little practice. One user testifies regarding 
this balance that “ the accuracy is fully adequate, and the speed remarkable.” 


CoiCPARATITB VaLUB OF DbOOLOKIZIMO UaKBON (**ISuCHAR”) AND AnIMAL ChAUOOAL. 

Leonard Wickenden, Chemistry and Industry ^ 19£6, 44, ATo. 4^, 1075. 

Mr. Fabnbll has stated* that ** the actual decolorization obtained with bone-char is as 
good as, if not better than, that obtained with carbons, unless a prohibitive amount of the 
latter be employed ” ; but the obvious reply to this is that it depends (1) on the vegetable 
carbon, and (2) on what is considered a prohibitive amount. At Southdown Eefinery, 
Houma, La., it was found possible by mixing the melt with only 1 per cent, of ** Suchar ” on 
the solids to boil to white sugar, the liquors being almost perfectly decolorised. Five strikes 
of granulated were obtained in this refinUry, and this sugar competed with bone«ohar 
sugar, being in fact generally conceded to be superior in colour and brilliance. In 1924-26 
the amount was reduced to 0*7 per cent., and with equally satisfactory results. It was 
revivified completely with only small mechanical and ignition losses, and the actual carbon 

^ditor^^copyright, and no part of It may be reprodupM without permission.^ 
^ ■ Chemistry and Industry^ 1986, M, No, 36, 898. 
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tionsamed amountAd to less tha)i 1 lb. per ton of raw melted. Another criticism made by 
Mr. FARNaLL' is that the removal of ash by bone*ohar ia more than by carbons. But, 
it is universally conceded that much of this ash is again liberated when ** sweetening 
off ” and re-introdilced with the concentrated sweet-waters. Therefore, the actual prac¬ 
tical facts are: (1) That the yield of granulated sugar obtained in the Suchar *’ process is 
slightly higher than by bone-char (the molasses being correspondingly lower); (2) that the 
sugar is at least as attractive ; (3) that it keeps indefinitely; and (4) that it is not higher 
in ash. Mr. Farnbll wrote^ that *Hhe manufacture of activated carbons is one thing, 
and their application quite another,” and with this the author heartily agrees. It is true 
in its theoretical as well as in its practical aspect. If the profound truth of this statement 
had been more generally realized, much disappointment would have been avoided, and 
many of the criticisms levelled at vegetable carbons would never have been made. 


IlCPBBIAL CoLLBGF. OP TkOPICAL AOUICULTURB : CuNTROL RESULTS OF THE COLLBQB 
Factory for the 1926 Crop. 0. F. Boyd» Journal of lh$ Imperial College 
of Tiopxeal Agriculture^ 19S6, 2, No. 8, 178. 

Prof. Boyd reports that the Experimental Factory of the Imperial College succeeded 
in completing its first crop satisfactorily and successfully. Canes from the Government 
Farm of a very good purity and sucrose content were ground, the principal type of sugar 
made being grey crystals, although a small amount of yellow cr}’stals was also produced. 
A fair idea of the work accomplished is given by the following figures *— 


Grinding days . 

Cane ground, tons. 

Sugar made, tons . 

Tons of cane per ton of sugar. 

Yield of sugar, per cent, on cane. 

Sucrose in cane per crop, average. 

Fibre ,, „ „ . 

Crushing figure, average . 

Syrup purity „ . 

Final molasses, purity. 

Normal juice, ,, . 

Lime, lbs. per ton of cane. 

Sulphur, lbs. per ton of cane. 

Fuel oil, gallons per ton of cane . 

Final molasses, gallons per ton of cane (including first 
molasses sent outside).. . 


74*0 

2,606-382 
246-343 
10*6 
9-461 
12-688 
13-261 
74-661 
84 18 
34*96 
80*02 
1*9 
0-67 

7- 29 

8- 74 


Apparatus for the Mbasuhembnt op Colour and the Indication of the Dborbb 
OF Whiteness (A) Commumeated by Kodak^ Ltd.y Wratten Divteion, Kxngeway^ 
London^ W.C.S (B) E. Schopen. Weet Export (Techmsehe Betlage zur 
Rhexnieeh^Weetfalitehen Wxrteehafleteitung)^ September 16th^ 1985 
(A) This Eastman” instrument is designed for use in the factory or laboratory 
where the measurement, comparison, or standardization of colours is required. It is 
particularly adapted to the measurement of colours of sugars, fabrics, paper, oils, paints, 
inks, dyes and dyed materials, coloured glass or celluloid, food or dairy products, and the 
like. It operates on the subtractive principle. Light from the sample is made to 
illuminate one half of the field of view in the eye-piece; the other half of the field is 
illuminated from a standard lamp by light which has been passed through dyed gelatine 
wedges, which consist of thin layers of gelatine of increasing thickness from zero to a 
maximum. The gelatine contains a dye which will absorb, in varying amounts, one of the 
additive 3-oolour primaries. There are three of the coloured wedges; and, by changing 
their positions, any desired amount of each of the colour primaries may be subtracted 
from the white light. By using only two of the coloui^ wedges at a time, with a neutral 
grey wedge to match the brightness of the colour, it is possible to match every tint or 
shade of every colour including the non-spectral colouiV, purple or magenta. Then the 

1 hoc. eit. s Loe. cit. 
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colour in tham it recorded by reading on the scale of the instrument the position of the 
wedges necessary to produce the colour match. For every colour there is one and only 
one setting of the wedges which will produce a colour match Unless calibrated, therefore, 
the scale on the Eastman Universal *’ colorimeter reads in arbitrary units of colour, based 
on a decimal notation, the most saturated colour being given by the reading of 100. It is 
often found necessary to measure the colour of materials which have a colour dijSering 
only very slightly from the white, and for this purpose a tint intensifier is provided. This 
is an attachment which fits over the end of the telescope tubes and makes possible the 
measurement of the colour of off-colour sugars, tinted paper, fabrics, etc. It utilizes the 
principle of multiple reflections and intensifles the colour so that tints which are scarcely 



Eastman ' UNivaiiSAL'* Colouimktbh 

distinguishable from pure white are easily measured on the colorimeter. Manipulation 
of this apparatus is so simple that an unexperienced observer can learn with a little practice 
to make satisfactory measurements. 

(B) Two other types of instruments may be mentioned more briefly. One, the 
Universal’* half-shadow photometer, invented by Wilhblm Ostwald, the application 
of which has been described by Douglas.^ It is also termed a ** glossimeter,” that is a 
device for indicating the degree of whiteness ” of a wide variety of white, or off-white 
substances, such as unreflned sugars, produce (as flours, rices, SHgos, barleys, etc.), paper, 
cloth (especially artiflcial silk], mineral substances, chemicals, pharmaceutical preparations, 
and the like. The other, the Ingersoll ” photometer, which has been found of particular 
interest in the paper trade for indicating and recording the whiteness of samples. 
It has been described by R. £. Lofton ^ 


UsB OF Ultba-Violbt Light for Judging thb Quality of Oomhbroial Sugar 
Peoduots. Harald Lundin,^ Gentralblatt fur d%$ Zuehwxndmiru^ 19£Sf JJ, 

No. 40, im-im 


Judging the quality of a sugar (in respect of its colour) is not easy in daylight. 
Observations of the appearance of sugar products are best carried out in violet or blue 
light. Pure sugar (say, one having an ash content less than 0*003 per cent.) reflects 
direct light without selective absorption and without fluorescence, whilst in light from the 
mercury vapour lamp it appears dark violet. On mixing in coloured non-fluorescent 
substances its colour is made darker. Raw sugars fluoresce in yellowish light; leas coloured 
sugars (e g., melis ” with an ash content of about 0*01 per cent)appears almost white; 
and still better sugar is almost violet, and the more so, the purer it is. Hence, by mixing 


^ Textit4>eriehte, 1931, 411. • Paper Trade Jo>dmal, 1994, 7. 66. 

4 Contribution from |he Laboratory of the Svensfca Socxerfabriks, A. B., Gothenburg, Sweden. 
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products with known amounts of impurities^ one can obtain a series of samples of progressive 
colour-content, these representing a scale which serves excellently for the estimation of 
the quality so far as its “ whiteness is concerned. 'Iliis method is very sensitive, being 
capable of easily distinguishing grades corresponding to 0 001 per cent, of ash, the distinction 
between so-called ** white sugar ” (affined raw sugar having 0*06 percent, of ash), for 
example, and ** melis” having O'Ol per cent., is very distinct. Pure solutions of sugar 
absorb ultra-violet rays only slightly, but coloured ones do so to a very great extent. Even 
moderately coloured solutions show a strong yellow fluorescence, and slightly coloured ones 
appear dim, in which way extremely small amounts of colour can be detected. Solutions 
that on observation in violet light cannot be distinguished from water, appear cloudy in 
ultra-violet light. On dissolving 60 grm portions of different sugars in 100 c c. of water, 
and examining these solutions in ultra-violet light, refined having an ash content of 0*007 
per cent, appeared rather dim; ^^melis'* with an ash content of 0 01 per cent, was 
somewhat cloudy, whilst affined raw sugar with an ash of 0 07 per cent, exhibited a yellow 
fluorescence. 

Thbouy of thb EFFificr of AcrivB (Dboolohizino) Cakbons. Otto Ruff, Chemtker 
Z 0 ttung, Septemher lOth^ 1925; through Ohemieal Trade Journal^ 1925, 77, 
No, 2000, S2S. 

Activation (it is thought) consists in the “etching’* with such suitable reagents as 
carbon monoxide or water vapour which remove or modity part of the surface of the 
carbon Activated carbons ai e usuaUy made by the carbonization of organic materials in 
the presence of a suitable inorganic medium. The first liypothesis to account for the 
activation of a carbon, and the general criterion of all active carbons is theii amorphous 
condition, but in the surface layers of such amorphous carbons a number of the carbon 
atoms are in the unsaturated condition, that is, they possess one free valency. In the 
case of those carbons of the highest activity and adsorptive power, the proportion of 
unsaturated to saturated carbon atoms is as one to twelve. Active and inactive carbon 
atoms together enoiose in layers of about three atoms thick, small ultra microscopic 
cavities (“atom gaps*’). There are in addition cavities of large size, microscopic and 
macroscopic. In the case of inactive carbons, the superficial atom layers are constituted 
entirely of saturated carbon atoms Removal of this inactive layer is the purpose of the 
activation process. Prof. Ruff was led to the above conclusions as the result of a long 
series of investigations on the structure of carbons as revealed by X-ray analysis. He 
mentions that oases are known of carbons which have not been subjected to any definite 
activation process, but which nevertheless are found to be active. 

SoHB Pkactical SuGOBBTioNS ONT TUB Opbuatzon OF Filtbk-Pbbsses. Estcrban A, 
Alcazar, Sugar Newt, 1925, No. 7, 401-2. 

Instead of running the press juice directly to the clarified juice tank, the author 
proposes at Ma-ao factory, P.I., to provide separate tanks—one for the press-juice and 
one to receive the hot water used in washing the mud and the cloths. This second tank 
is to prevent the cleansing water from dropping on the mud cake from the presses, or 
from diluting the mud in the mud tank too far, as if the latter were to happen it would 
unduly increase the work of the presses. It is not desirable to allow the cleansing water 
to run down with the press-cake because its fertilizing value would be lessened, and its 
handling made more difficult* On the other hand, the cleansing water stored in a separate 
tank as proposed can be used repeatedly, a pump being provided for that purpose. In the 
writer’s opinion, the practice of running the press juice directly to the clarified juice tank 
is inadvisable, in the first place because the press-juice may be and often is overlimed ; 
and, in addition to changes in the reaction of the clarified juice that it may induce, more 
soluble salts of calcium than would otherwise be present would be added to the juice 
going to the evaporators, thus increasing unnecessarily the scale in them. Then there is 
^e ^nger of dirty juice from the filter-press finding its way to the clarified juice tank, 
through the oversight or negligence of operators. In washing, the first portion of the 
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water is run to the press-juioe tauk and reolariiied together with the filter-press juice, 
before dropping to the clarified juice tank; while the next portion is used in diluting the 
mud previous to passing it through the filter-press, and the last portion is stored in the 
tank provided for that purpose as recommended. 


Fibb Undkewuitbus* HBauLATioNs rou SuoAB PuLVBBiziKo Plant. Anon* 
Sugar^ 19S6, 27, No, 8, S89-S90* Conditions are stated for location, con¬ 

struction, communications, |)Ower, lighting, wiring, etc., and a list of preventive 
measures is given.— Wavb Lbngth Faotoks Involvbd xn thb Spbcthoiibtrio Analysis 
OP Tbchkioal Sugar Products. H, H. Peters and F* P. Phelps, Sugar^ 19$S, 
27y No, 7, 3SS, This gives supplementaiy data to those recently reported by these 
authors.!— Construction of Laboratory Vacuum Pan and Crystallizbr. F. W . 
Reynolds. La, Planter, 1924^ 72y No, 19, 869-870. Body of the pan is 8 in. X 18 in., 
the coil being of copper tubing, ^ in. diam., the features of the apparatus being ^visibility 
of the operation and control of conditions.*' Crystallizer consists of a jacketted cylinder, 
which is provided with a stirring arrangement. Apparatus is mounted on a stand that can 
be run under the pan to receive the charge, whilst in a tilted position.— Products of thb 
Hydrolysis of Starch. Henry Berlin* Papet presented to the Division of Sugar 
Chemistry, Ameritan Chemical Soeiety, Los Angeles, Cal,, August, 1925. Two disaochar- 
ides, both isomeric with maltose, but neither fermentable with bakers* yeast were found, 
data being given to prove that one of these resembles isomaltose, as prepared from pure 
dextrose by Fischer, Harrison and Ost.—Structural Formula of Glucobb. W. N. 
Haworth. Nature, September 19th, 1925. New evidence obtained in the Laboratories 
of Armstrong College shows that the oxide ring placed in the butylene-oxydic or 1:4 
position in the 7 -oxide ring formula is displaced, the attachment being that of a 
6 -membered ring, i.e., a 1 : 6 or amylene oxide.— Blubing op Sugar Crystals, using 
Ultuamarinb, Indanthbbnb, and SuMAztNK. Berthold Block. Die deutsch Zuekenn* 
dustrie, 1925, 50, No. 89, 1801-1808. Ultramarine may nut be ^st to influences of 
atmosphere and light, and sugar treated with it may be the cause of complaints by makers 
of condensed milk, liquors, and fruit drinks. Blues may be used to advantage in the pan ; 
and, when ultramarine is so employed, it does not crystallize in the grain, whereas other 
preparations do, a better effect being thus obtained. When used at the centrifugals, the 
result may be less satisfactory, though devices such as those described by Hbnry Baxbr,3 
0. W. Julius Blancxb & Co.,* Hruska,* and G. Dbutsou* have been designed to 
overcome this difficulty.— Dust Explosions in Industrial Plants. Hylton R. Brown 
Indmtrial and Engineering Chemistiy, 1925, 17, No. 9. 902-904. A general article on 
the subject, in which the principles stated by Bbtbrsdorfbk* are stated.— Lactose : a 
Rbvibw. E. 0, Whittier, Chemical Reviews, 1926, 2, No. 1, 85-125 Headings on 
this article are: historical, sources, biosynthesis, distinguishing tests, determination, 
hydrolysis, utilization, bacteriological, oxidation and hydrogenation, effects of heat, 
derivatives, structure, physical data, and references.— Polarization of Bbbt Molasses 
USING Basic Lead Aobtatb and Alkalinb Lead Nitrate for Clarification. Rudolf 
Ofner. Zextseh. Zuckerind, Cseehoslov,, 1926, 50, No, 5, 88-89. Results obtained 
fluring last season are now given demonstrating that the former reagent gives polariz¬ 
ations which may be 0 6 ®V. higher than when the latter is used, but average about 
0 ' 2 W. This is a lower difference than previously reported.^— Manufacture of Pbotin, 
USING Bbbt Pulp, etc. C. P. Wilson. Ind, Eng. Chem., 1925, 17, No, 10, 1066- 
1067. Several products may be used as raw material, but only the residue from apples or 
citrus fruits have been used commercially so far. Beet pulp contains 25>30 per cent, 
of pectin (of dry matter). A brief review of the general and patent literature is given, 
with a discussion of the principles utilized; and a bibliography of 30 papers and patents 
is appended._ J, p. 0. 


! / S.f., 1926, 447 . * German Patent, 90,124 of 1897. 

4 German Patent, 112,894 of 1899. > Chem App., 1995. 

» I.S,J., 1996, 601. 


* German Patent, 43,460 of 1887. 
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UNITED STATES. 

CBNTikiruoAL Maohinb Installation. Maurice C. Meikle (assignor to William 
Washington, of New Orleans, La., U.S.A.). 1,540,64^. June 2nd, 1926, 

A centrifugal machine installation is ptovided such that it is possible to connect up 
a battery of unit machines in a way permitting a single operator loading the lot in one 
operation. A discharging device, greatly facilitating the emptying of the machines; and 
a brake mechanism for retarding the drive shaft of the basket, are likewise provided. 
Referring to the drawings (Figs. 1 and 2 being plan and side elevation of the battery 
installation, and Fig. 3 a sectional view through the improved unit xfiachine), i is a trough 
containing raw sugar extending over the battery of machines, its bottom being provided 
with a plurality of chutes S which extend down to a series of tanks S, and where the 
chutes B connect with the tanks S, openings 4 provided. A slide 5, mounted in 
guides between all of the chutes and the several tanks S, has a plurality of valves 7 
corresponding in location to the location of the chutes. These valves 7 have openings 8, 
which, when the slide is shifted in one direction, register with the openings 4, to permit 
the raw sugar (massecuite) from the trough 1 to enter the tanks S simultaneously. In 
this way the work of filling the tanks is greatly facilitated, and can be accomplished by 





a single operator in one operation. To this end a shaft 9 is mounted in bearings 10 and 
11, the former being carried by the casing of the centrifugal machine, while the latter 
are carried by the tanks J. It is provided with a gear or pinion IB meshing with teeth 
on the slide 6, so that when the shaft is rotated the slide is reciprocated, and the openings 
therein simultaneously caused to register with the openings 4 of the tanks 8, allowing 
the raw sugar to pass from the trough 1 into all of the tanks at one time. A hand-wheel 13 
is carried by the shaft 9, whereby the shaft may be rotated. Each of the tanks 3 is pro¬ 
vided with a glass or other transparent covered observation opening. Mounted in suitable 
guides 14 at the inter-section of the chutes or spouts 15 with the tanks is a slide 16 also 
with a plurality of valves 17 having openings 18 adapted to tegister with the chutes or 

1 Copies ot speoifioatlous of patents with their drawings can be obtained on ayplioation 
to the following Kingdom: Patent Office,Sales Branch, S5, Southampton Buildings, 
Ohancery tans, London, W.C.S (price, is. each). United States Commissioner of Patonu, 
Washington, B.O. (price 10 eento each). France • L'Imprimerte Kationale. S7, rue Vieille dv 
Temple, Paris. Qemany: Patentamt, Berlin, Ctormany. 
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spouts 15, to permit the sugar from the tanks S to pass through the chutes or spouts, and 
into the corresponding centrifugal baskets 19. Slide 16 is provided with rack teeth $0^ 
engaged by the pinion j91, which is mounted upon a shaft 29. This shaft 22 is mounted 
in beariogs 23 and 2^t and is provided with a hand-wheel 55, whereby the slide 16 may 
be adjusted. Each machine comprises a stationary casing 26^ the bottom of which is open 
as shown at 27 to permit the sugar being discharged from the centrifugal basket 19, In 
detail the lower portion of the wall of the casing 26 is outwardly turned, and then 
inwardly and upwardly turned terminating in a flange 28. The upturned margin 29 of 
the flange 28 is provided for the purpose of preventing the syrup from overflowing as it 
enters the channel formed by the flange as the centrifugal basket rotates. The syrup is 
allowed to pass off through the pipe 30, which may be provided with a valve (not shown) 
for the purpose of controlling the flow. 



In the operation of a battery of machines the operator may rotate the shaft 9, operate 
the upper slide 5, and thereby open a series of valves, allowing the raw sugar from the 
trough 1 to enter the series of tanks 3. After the tanks 3 are filled, power may be trans¬ 
mitted to the centrifugal baskets 19, and as soon as they receive movement, the shaft 22 
may be rotated, imparting longitudinal movement to the slide 16, thereby opening all of 
the lower valves of the several tanks 3, allowing the raw sugar in the tanks to enter the 
centrifugal baskets simultaneously. Then the lower valves are closed, and the centrifugal 
baskets rotate causing the solution to deposit upon the perforated walls of the baskets 19, 
the syrup draining off into the channel at the lower part of the casing 26. When the 
sugar b^mes thoroughly dried and refined, the baskets are stopped; but while the 
baskets are still rotating the scraper is swung into a latixpl position on screw 90 which 
acts um> fulcrum, with the scraping edges of scrapers 102 out of contact with the walls of 
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the baskets. Just as soon as the baskets are stopped, the operator manipulates lever IIS 
to mover scraper lOii so that its edge will engage or dig into the sugar on the inner 
surface of the basket of possibly the first machine The basket of the first machine is 
again rotated, and the dried and the refined sugar is scraped from the wall of the basket. 
While this is being accomplished, the operator every so often imparts movement to 
wheel 98 which in turn will operate shaft 96^ and thereby rotate screw 90^ causing the « 
scraper holder to gradually descend, until the entire inner surface of the cylindrical wall 
of the casing is scraped of the deposits of sugar. While the centrifugals are being scraped 
out the shaft 9 is rotated, so as to again operate the upper slide and open the upper valves, 
filling the tanks $, When the shaft 9 is rotated, it winds up the cables 87^ which lift up 
the ring 86 and the ring 88^ thereby lifting the cover 80^ uncovering the diametrically 
opposite openings 75, While the openings 75 are uncovered and the scraping process is 
being accomplished, strip 106 tends to feed the sugar toward the centre so that it can 
discharge through the openings, where it may be deposited in any suitable receptacle. 
When the shaft 9 is rotated in the opposite direction so as to close the upper valves, 
cover 80 will be lowered to again close opening 75. Then the lower valves are opened by . 
operating the shaft , and each of the baskets receives its charge from the conesponding 
tank S, It will be seen that with this construction there is a simultaneous discharge of 
sugar from the trough 1 into each of the tanks S while the several centrifugals are being 
cleaned or discharged, and that the act of lowering cover 80 operates the valves which 
control the discharge of sugar from the trough 1 into the tank S. This gives each tank S 
its proper charge of crude sugar, and then by opening all of the valves controlling the 
fiow of sugar from the tanks to the centrifugals, the sugar will flow from the several 
tanks into the centrifugals at one time All of the machines may be retarded at one time 
to receive the sugar from the several tanks ,* all the tanks S may be filled at one time 
while the centrifugals are being operated ; and all the machines may be cleaned at one 
time. Thus one operator can attend to a plurality of machines with no more trouble than 
at the present time an operator can attend to one machine. It will likewise be noted that 
the suspension means provided for each centrifugal is such as will permit the baskets 
swinging so as to compensate for a greater load on one side of the basket than is on the 
other. While the scraping process may he conducted on each machine separately, it may 
be accomplished on all of the machines simultaneously. Means for accomplishing this 
consist of bevel gears 118 upon shaft 180^ said gears being in turn in mesh with bevel 
gears 94 which actuate screw shafts 90 of the several tanks, whereby, when the shaft 96 
is rotated by hand-wheel 98^ all the scrapers will he fed downwardly. 

Dbcoiorization up Sugar Juices, Syrups, Kefinbrt Liquors, btc., using Dyb- 
MOKDANTs. Joktl C Hcbdeu, of New York City, N.Y., U.8.A. 1^545^818, 
July 7 th, 1926. 

This invention is described as being based on the discovery that the colouring matters 
in the juices, syrups, etc, belong to two distinct classes of dyestuffs, i.e., to the basics 
dyes and to the mordant*dyeing colouring matters ; and it comprehends the employmen- 
of substances which act as mordants to combine chemicaUy with these dyestuffs, thut 
removing them. Further, these mordants possess the property of combining with the 
waxes or fatty matters contained in juices, syrups, etc., as well as with the gums and with 
the protein or albuminous substance. It is thus possible to remove 60 per cent, or more 
of the total colour, to remove the major part of the gums and the proteins or albuminous 
substances, and to remove practically all of the waxes or fatty matters, so that only small 
amounts of the usual clarifiers or decolorizers need be used. Juice syrup or liquors thus 
produced are brilliant and water-white and freer from gum and similar substances, as 
compared with products obtained by present methods. In removing the colouring matters 
which may be tannin-like bodies of polyphenols or Bimi)ar bodies, hydroxides of any of 
the metals which form insoluble compounds with tannio acid can he used. In view of 
their ease of preparation and also because their compounds are non-poisonous, it is 
preferable to employ the hydroxides of iron, alumina and titanium, which, in fact, have 
been found to be particularly serviceable. efficiency of the process is however, 
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greatly increased, if these agents are prepared on a substrate* A greater surface for 
contact is obtained, and a smaller or less percentage of mordant is required for the removal 
of the colouring matter and other impurities. Substances suitable as substrates are fuller’s 
earth, kaolin or china clay, ground silica, dry alumina hydrate of the variety insoluble in 
water, kieselguhr or infusorial earth, ground wood or wood flour and any other finely 
divided substance which is insoluble in water and upon which the mordant can be 
precipitated. 

As examples of the methods which may be employed the following will serve: To 
prepare the substrate one suspends in water infusorial earth, fuller’s earth or other 
insoluble substance in quantity equal to say 2^ per cent, of the sugar to be treated. Then 
is added to this suspension sufficient sulphate of alumina to precipitate on the substrate 
say ^ to 1 per cent, of the weight of the sugar to be treated of aluminum hydroxide. The 
precipitation is performed preferably hot by sodium carbonate or any alkali which will 
transpose aluminium sulphate and precipitate the hydroxide leaving a soluble sulphate. The 
compounds formed upon the substrate are thoroughly washed with boiling water; they are 
then prepared as a cake containing, for example, from 60 to 70 per cent, of water, or they 
may be dried, if desired. The prepared substrate is added to the juice or syrup, which is 
thoroughly stirred to cause the compounds to mix therewith and the mixture is allowed to 
react for about one-half hour at u temperature preferably of from 100 to 120*’F. A syrup 
for example thus treated, as compared with one untreated will filter at least 100 times 
faster, it will have 60 per cent, less colour, and it will have a brilliancy which is not 
possessed by the product obtainable by the method generally practised in sugar refining. 

Olarifioation of Oanb Juicb, involving Neutralization with Insoluble Comfoundb, 

INCAPABLE of ADVEUSBLT AFFBCTING ITS CONSTITUENTS. Joktl C. HebdCIl, 

of New York City, N.Y., U.S.A. 1,545,819, July 7th, 1926. 

A summary of this specification mainly in the wording of the original is as follows:— 
Instead of liming the juice, as is customary it is submitted to a first neutralizing operation, 
the purpose of which is to neutralize those acids in the juice which are stronger than car¬ 
bonic acid, such as acetic, lactic, etc. This operation may consist in treating the juice 
with the salt of an acid weaker than carbonic acid or with a carbonate, but a carbonate 
insoluble in the juice, as calcium carbonate, or any water-soluble or water-insoluble soap, 
or trisodium phosphate or a similar compound,” may be used. By this treatment, the 
reagent used reacts specifically on those acids which are stronger than carbonic acid but 
does not react on the sugars or on other constituents of the juice. Next those acids in the 
juice are neutralized which are weaker than carbonic acid and similar substances such as 
the polyphenols, tannin bodies, glucosides and amido-acids, and some amphoteric bodies 
which react either as acids or bases. This neutralizing treatment is effected preferably by 
submitting the juice which is now slightly acid in reaction, to the action of certain water- 
insoluble reagents which react specifically on the relatively weaker acids, which reagents 
preferably are carried by a water insoluble substrate upon which the precipitates resulting 
from the reaction by which they are produced collect. Bagasse preferably is employed as 
a substrate in view not only of its availability, insolubility in water and other properties* 
but because of the facility with which it may be filtered or otherwise separated from the 
juice. The substrate is preferably prepared by precipitating on finely ground bagasse 
suspended in water, the water insoluble reagent or reagents in amount sufficient to neu¬ 
tralize the relatively weaker acids in the juice to the neutral point using litmus as an 
indicator. As to the reagents for neutralizing the acids weaker than carbonic, the 
inventor has found that any of those recommended in his prior patent^ involving the 
principle of dye-mordanting, may be used; and the method of treatment there specified is 
here also applied. 

Obntrxfuoal Machines. (A) Chas. A. Olcott (assignor to The S,S, Hepworth Co., 
of New York, U.S.A.). 1,686,915. May 6th, 1926. (2?) Vincenzo Vemey, 
^ of Rome, Italy. 1,54B,747* June 16th, 


A U.8.P., 1,646,818. 
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Production, APFjiZOATioN, and Rbvivipioatxon op Actitb (Dbcolohikino) Carbon. 
(A) Leonard Wickenden (assignor to the Industrial Chemical Company), 
of New York, U.8.A. 1,636,797. April 28th, 1925. (B) Oscar L. Barnebey, 
Detroit, Mich., U.S.A. 1,637,386. May 12th, 1926 (C) J. N. A. Sauer 

(assignor to the N.V. Norit Witsuiker Mij), of Amsterdam, Holland. 
1,643,006. June 16th, 1926. (Z>) Christian J. Gambel, of New Orleans, La., 

U.S.A. 1,643,763. (B) Emil Hene, of Strassfurt, Germany. 1,647,037. 

July 2l8t, 1926. 

(A) Claim is made for the process of increasing the decolorizing power of porous, 
carbonized material, which comprises boiling it in an aqueous solution of manganese 
sulphate and effecting adsorption of the metallic radicle thereof, and calcining the 
impregnated material at a temperature of about 800-900^0. in the presence of carbon 
dioxide to effect the limited oxidation of said carbonized material and greatly increase its 
decolorizing power without undesirable loss thereof. [B) A process of manufacturing 
decolorizing carbon is described in which carbonaceous silicon-containing material is 
charred, and the silica removed by reaction with fluo-silicic acid. {G) Claim is made for 
a medicinal preparation comprising a shaped product of a size adapted to he taken in the 
mouth, containing sterilized decolorizing vegetable carbon, substantially free from soluble 
ash constituents of which the dry matter contains substantially above 94 per cent, of free 
carbon, such material being held together by a cry^talllDe binder which is readily soluble 
on the juices of the alimentary canal. (D) A decolorizing carbon is made by charring 
fibrous rice material containing silica, heating the charred material with an alkali to 
remove the resins present and a substantial proportion of said silica; removing substantially 
all the alkali from the charred material, treating the alkali left in the carbon with an acid 
anhydride having a b.p. below 2l2‘'F., and removing the latter from the carbon thus 
produced. (E) A method of making decolorizing carbon comprises mixing porous 
mineral coal with an alkali metal sulphur compound reducible to an alkali metal sulphide on 
heating with carbonaceous matter, heating the mixture at a temperature of at least 600^ 0., 
and subsequently dissolving out the alkali metal compounds from the carbon. 

Carbohydrate Production from Vbgbtablb Mattbr (for Alcohol Manukaoturb}. 
Erik Hdggland (assignor to Th. Goldschmidt A.-G., of Essen, Germany). 
1 , 644 , 149 . June 30th, 1926. 

Cellulose vegetable matter is reacted upon with a solution of hydrochlonc acid 
(containing not less than 39 per cent, by weight of HCl), the resulting solution of carbo¬ 
hydrate separated from the residue (which is leached with the 39 per cent, hydrochloric 
acid), hydrochloric acid gas dissolved in the resulting leach liquor, and this solution used 
for reacting upon a further quantity of cellulose vegetable matter. 

Production of Fibrb Boards [as **Cblotbx,” from Baoasbb, eto.].i John K, Shaw 
(assignor to C. F. Dahlberg, of St. Paul, Minnesota, U.S.A.). 1,633,083. 

March 3lBt, 1926. 

lliiB invention relates to a process of and apparatus for interlacing fibres, preparatory 
to making fibre boards. Claim is made for the process of making a fibre board of different 
kinds of fibres interlaced with each other, which consists in floating one set of fibres from 
a restricted passage into a relatively larger chamber, and transversely of the line of travel 
of, and on to a travelling foraminous surface; floating a second set of fibres on to said 
first mentioned fibres while the latter are in motion; floating a third set of fibres on to a 
second travelling foraminous surface; floating other fibres on to said third set of fibres 
while the latter are in motion; and compacting all of said fibres into the desired board, 
substantially as described. Claim is also made for a machine comprising the combination 
of an endless belt foraminous surface; a second endless belt foraminous surface; chambers 
adapted to float flbres to said surfaces; means to prevent the fibres in one chamber from 
mixing with the flbres in the adjoining chamber; means for exerting different hydrostatic 


1 See also 1914, 630 ; 1935, 60, 453. 
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ptesflureB in said chambers; means for feeding fibres to said obambers; and means causing 
said surfaces to compact the mass of fibres fed thereto, substantially as described in this 
specification. 

Cans Mill ob Orusabb. Roberto T» £. Okrassa^ of Antigua, Quatemala, Central 
America. 1,5S9,60S, May 26th, 1925. 

Claim 4 : A cane crushing apparatus comprising a fixed crushing roller, a pair of 
movable crushing rollers co-acting with the fixed crushing rollers, each of the movable 
crushing rollers having a shaft extending therefrom, eccentric members mounted on said 
shafts, a bearing block for each of said eccentric members, a pair of levers for each of said 
movable rollers, means for clamping the eccentrics to the respective levers so that when 
the levers are swung back and forth the eccentrics will be rotated and the movable rollers 
will be moved substantially toward and from each other, a pulley carried by each of said 
levers near the upper end, a chain secured to one of the levers and reeved over said pulleys, 
and a weight acting on said chain for pulling the same so as to give the levers a tendency 
to move towards each other and consequently swing said movable rollers toward each other. 

Bbbt Topvbrs. {A) Jas, A* Harwood, of Wheatland, Wyo., U.S.A. 1^536499. 
May 6th, 1926. (^) John Scholl and John Weiler, of Belgium, Wis., 

U.S A. 1,537,707. May Vlth, 1926. (C) John SchoU and John Weiler, 
of Belgium, Wis,, U S.A. 1,539,874- June 2nd, 1926. (/)) John W. Little, 
of McCook, Nebr., U.S.A 1,541,158. June 9th, 1926. {E) Charles 

Vacek, of Chicago, Ill., U.S A. 1,550,473. August 18th, 1926. Bbbt 
Elevator. Porter C- Baker and John H. Gibson, of Morrill, Nebr., U.S.A. 
1,536,187. May 6th, 1926. Bbbt Habvbstbb. James 0. Stockstill, of 
Rocky Ford, Colo , U.S.A. 1,533,672. April 14th, 1926. Bbbt Bigobb. 
Joseph Wolny, of Carneyville, Wyo.. U.S.A. 1,550,602. August i8th, 1926. 

UNITED KINDGOM. 

Evapokatoks. Griscom-Russell Co., of New York (Assignees of S. Brown, of 
Garden City, New York, U.S.A }. 236,901. May 20th, 1926. In this patent, 
heating elements of evaporators comprise one or more flat convolute coils of tubing 
of flattened cross section having the broader faces of successive convolutions lying 
adjacent.— Pbbvbbtino Ibcbustation op Boilbkb, Evapobatobh, btc. Antiscale Co„ 
Ltd. 236,534- June 16th, 1926; convention date July 3rd, 1924. To prevent the 
formation of crystals, and the deposition of incrustation in boilers and like vessels, the 
walls of the vessel are subjected to the action of a constant, varying or intermittent 
magnetic field. Simultaneously, a constant, varying or intermittent weak electric current 
may be passed through the walls of the vessel.— Babb Exohanoino Substances [Pukifi- 
CATION OF Watbk, BTC.] Nordiske Natrolith Aktieselskab, of Copenhagen, Denmark. 
237,626. July 26th, 1926 ; convention date, July 26th, 1924. A base-exchanging 
substance suitable for removing iron, manganese, calcium, and magnesium from water is 
made by granulating a suitable clay, calcining it at 600-700*0. and then treating with a 
solution of alkali hydrate or carbonate. For example, the granulated and burnt clay may 
be boiled for quarter to four hours in a solution corresponding with 1 per cent, of sodium 
oxide or 2 per cent, of sodium carbonate, the treated clay being washed until neutral before 
use.— Wabbino Tuioalcxum Sacchabatb in thb Stbffbn Puocbss of Exhausting 
Molassbs. Carl Steffen, of Vienna. 237,864- April 7th, 1926 ; convention date, 
July 31st, 1924. In washing tri-calcium saccharate on the filter after filtration, finely 
ground readily flltrable insoluble substances such as fine saw-dust, well-washed saturation 
sludge, river sand, finely-ground brown coal, and kieselguhr, are added to the washing 
water. Substances which act asdecoloriBers may be used, and the amount added may be 
from I to 2 per cent, of the washing water. These substances prevent the formation of 
oraoks ai^ enable uniform waidiing to be effected. 





United States. 

(W*lUtt # Qray.) 

(Tons of 3,340 lbs.) 

Total Receipts, January 1st to October 28th .. 

Deliveries „ ,* . 

Meltings by Refiners „ „ .... 

Exports of Refined „ ,, .... 

Importers’ Stocks, October 28th. 

Total Stocks, October 28th . 

Total Consumption for twelve months . 


1936. 

Tons. 

1934. 

Tons. 

2,896,286 

. 2,749,986 

2,871,003 

. 2,743,650 

2,826,380 

. 2,706,710 

243,600 

. 171,000 

26,282 

7,180 

81,712 

. 60,809 

1934. 

1938. 

4,854,479 

4,780,684 


Cuba. 


Btatbmsnt of Expoktb and Stocks of Suoak, 1922-1923, 
1923-1924, AND 1924-1925. 

1922-33 1933-34 1924-36 

n'oiis of 3,340 lbs.) Tons Tons Tons. 

Exports. 3,114,777 .. 3,612,100 .. 4,082,069 

Stocks. 286,660 .. 273,426 .. 639,439 

3,400,327 3,785,626 4,721,498 

Local Consumption . 98,000 .. 100,000 107,000 

Receipts at Ports to September 80th . 3,498,327 3,885,626 4,828,498 

Bavana, September SOth, t9S5 J. Quma.- L. Muxa 


Sugar Crops of the World. 

fWilUtt 4" Gray'e Eit%mat$e to October t9tk^ 1925 J 


1034-26. 

Oanb. Tons 

America. 8,862,286 

Asia. 6,623,326 

Australasia. 606,680 

Africa . 677,184 

Europe. 10,629 


1933-34. 

Tons. 

7,480,186 

6,909,840 

339,869 

672,036 

7,871 


1933-33. 

Tons. 

6,744,877 

6,460,112 

343,832 

666,863 

18,918 


Total Cane 

Bbit. 

Europe. 

U.S.A. 

Canada. 


15,469,104 

7,077.791 

974,186 

36,200 


14,259,791 

6,067,761 

787,217 

16,600 


13,119,092 

4,574,826 

616,986 

12,400 


Total Beet. 8,088,176 


6,861,478 5,202,661 


Total Cans and Bbit.. 


98,557,980 


90,191,969 


18,891,758 
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United Kingdom Monthly Sugar Report( 


Our last report was dated the 9th October, 1925. 

The easier tone prerailing last month continued until the latter part of October, when 
prices reacted and stand to-day practically where they were when we issued our 
October report. 

A large business has been transacted on the London Terminal Market; prices have 
been marked down Is, per owt., but have since recovered again. Large realisations and 
hedging operations took place but, on the other hand, big buying orders were filled at low 
prices. These two factors coming at the same time m^e the market a much more fluid 
one than it has been for some time and the re^strations over the past four or five weeks 
have been very heavy, probably the largest lunoe the inception of the White Terminal 
Market. About 16,000 tons were tendered on October, which month finally finished up 
at 12s. 9d. after having been at one time as low as 12s. 2|d. November fluctuated from 
18s. 3d. to 12s. 3d. to 13s. 4}d., December was very active and sold from 13s. 4jd. to 
12s. 4)d. to 13s 7id., March moved from 13s. 9d. to 12s. Hid. to 14s. 3d., May from Hs. 
to 13s. 3d. to 14s. 7}d., and Aumst from 148.4id. to tSs. Bid. to 148. lOJd. The latest 
prices aze November ISs. 6d., December 13s. 84d., March 14s. Sid., May 148.7id., and 
August 14 b. ll^d. 

Trading in actual su^rs was slow for the first part of the period under review, but 
when the market reacted the trade—having pursued the hana-to-mouth policy for so 
long—rushed in and bought large quantities of sugar. No export trade has been done to 
Germany or Russia, but a certain amount of American Granulated has been sold back to 
New York. Ready Granulated has been fairly plentiful and sold from 148. down 
to 12s. 9d. to 148. Czecho Granulated for November/December sold from ISs. lOjd. down to 
128.6d. and back again to ISs. lOJd., whilst Dutch Granulated for the same deliveiy 
usually fetched 8d. per cwt. more money American Granulated sold down to ISs. 7id^ 
c.i.f., but recovered to 148.7id Polish and Hungarian Crystals were offered at thelowest 
point at 12 b. l^d. f.o.b , and the latest quotation is 13s. Ifd , but no business is reported 
and there seems to be little market for this class of sugar in the United Kingdom. Belgian 
Crystals were sold down to 12s. 4id. but are now asking 13 b. 9d. 

Spot Sugars have been fairly plentiful. Dutch Granulated sold from 27s. to 25s. Ihd, 
and up again to 27s. duty paid, whilst American Granulated has usually been l{d. 
under this figure. 

A few Javas and Mauritius Crystals have been sold at relatively good prices against 
Pine Granulated. The latest price for White Javas is 268. to 26s. 6d , and Mauritius 
24 b. 6d. to 26 b. 6d. according to quality. 

A start has been made with the marketing of the Home Grown White Sugar, and 
Eelham, Cantley, and Ely, all sold from 278. 3d. to 268. 3d. up to 27 b. 6d. 

Latterly the British refiners have done more than their usual share of the trade, but 
at the start of the decline they were not getting on too well. They reduced their prices 
fid. per owt. on October 19th, and a further fid. on the 22nd of October. This proved to 
be the bottom for the time being and on October 30th they advanced their prices by 3d. 
per cwt., on November 2nd a further 3d., on November 4th by Sd., and on November 6th 
M., thus recovering the whole decline of Is. per cwt. Their latest prices are No I Cubes 
81s. 9d., London Granulated 28 b. l}d. 

A good business was done in raw sugar both to the United Kingdom and the Continent. 
Old crop Cubans sold down to 9s. fid. c.i.f., but the latest price is lOs. fid. after lOs. 9d. 
having been paid. Peru 96 per cent, sold at one time at Ps. 3d, c.i.f« Biauritius Crystals 
sold down to 14s. 8d. c.i.f., but the latest transaction took place at Ifis. 8d. Preferential 
B.W.I. 96 per cent, sold down to 18s. ci.f., whilst a cargo of Natal 96 per cent., due 
early November, was sold as low as 128. fid. c.i.f, 88 per cent. Beet was offered as low as 
88.9d. f.o.b. at the lowest point of the market without, nowever, any business being reported. 

In New York only a &ir business has been done in raws. At the lowest point Cuban 
96 per cent were sold down to IH c.i.f. New York, but have now recovered to 2J. A 
large speculative business has been done in the Futures Market, which has also recovered 
about 20 points from the lowest. 

Reports of the new Cnban crops are not quite so satisihotory as they were. There 
were complaints that the month of October had been too dry and that rain was urgently 
needed. Latterly a certain amount of rain has fallen but the ideas for the final outturn 
are lower than originally believed, some putting the crop under last year’s figure. Stock 
at the ports is now only 800,000 tons D<ore than last year. 

The weather on the Continent has been too wet, and although F. O. Liobt makes no 
change in his preliminary estimates there is a growing feeling in Continental sugar ciroles 
that his figures are too high for some of the countries. It is not antidpated than the final 
outturn figures will be more than 7,400,000 to 7,500,000 tons, 

21, Mincii;ig Lane, AmTUim 

Ldito, E.O. 8. Sugar Merchants and Brokets. 

Novc kbm: 9th, 1926, 
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Notes and Comments. 


The Progress of the Beet Sujtar Industry at Home. 

The stimulating effect of the beet sugar subsidy in this country is exceeding 
many anticipations, and a study of the local press of the country districts up and 
down the shires of England shows the unusual amount of interest that is being 
taken, and the number of projects for new factories that are being mooted more 
or less to a successful issue. Every week almost there is now leported some 
attempt in a fresh quartei to interest the farmers in beet growing and erect a 
sugar factory in their midst. It will not be very long at the present rate of ex¬ 
pansion ere the whole country is mapped out with factory spheres, and we get 
within measurable distance of the fifty or so factoiies that some years ago was 
thought to be a pious hope rather than a practicable achievement. 

The greatest task, as we have already mentioned in previous issues, is to 
ensure that the farmers on once starting keep steadily to their task of supplying 
roots to keep the factories going without intermission. This crop presents new 
ieatures for our farming population; it is a ready cash ciop which is a distinct 
advantage for the growers; but these on their part have got to learn that if the 
factories are to pay promptly they exact in leturn the necessary condition that 
deliveries shall be made to time and not at haphazard. It is rather unfortunate 
that, beginning as early as the first week in November, we have struck one of the 
severest winters (so far) that has been our experience for a good many years. It 
has not been a case of cold snaps ” (that well-worn cliche of the daily press) but 
sustained cold and frost. The result is bound to be delay in lifting roots and 
getting them to the factory. Roots cannot be got expeditiously if at all out of 
frozen ground, and by the time they reach the factory they may be half-frozen, in 
which case their sugar content may be seriously affected. As a consequence of 
this, we fear those centres of production where factories are starting this year 
will work under exceptional difficulty, and nothing like a normal average will be 
struck in the technical figures of production. Much depends of course on how 
tong the frost and snow persist; and if the present type of weather is followed 
soon by a spell of milder temperature, the drawbacks may be eliminated in the 
«nd. Such drawbacks are, of course, an ever-|:eouTrent feature of beet sugar pro¬ 
duction on the Continent and are accepted as a pormal risk. In this country we 
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ought to be much freer from them, taking an average of years, since the climate 
in this country is as a rule milder in winter than is the case in many parts of 
the Continent, _ 

Power Alcohol from Sugar Beet. 

In November, 1924, the British Empire Producers Organization formed the 
British Power Alcohol Association, a non-trading body, with the object of 
supporting any movement for establishing the manufacture of power alcohol in 
this country. This body has come to the conclusion that while an Empire policy 
for the production of such alcohol is desirable, it is essential that the industry 
should be started in this country by distilling from sugar beets, for the reason 
that in Germany and Prance the production of beet alcohol has been an established 
business for many years, and is considered a national industry. But it ia 
considered advisable that the new industry if started should receive Government 
assistance in its early stages by the granting of a subsidy similar to that accorded 
to the production of beet sugar. 

The Association claim that a power alcohol industry derived from beets as a 
raw material would not necessarily clash with the existing beet sugar industry, 
because while the modern sugar factory requires at least 40,000 acres of land in 
rotation with beets to ensure a steady supply, distilleries can be worked profitably 
with a supply of as little as 2500 tons of roots per season; consequently there 
are many parts of England where roots could be grown profitably on a sxnall scale 
for a distillery but not on the sugar factory scale, thus providing a market for 
sugar beets in districts that do not conflict with the sugar factory sphere of 
operations. Moreover the distilleries would work throughout the year, and ae 
soon as the beet season was over would resort to surplus potatoes, damaged grain, 
molasses, cassava and other Empire products. This would result in lower over¬ 
head charges and lower production costs. 

In view of these facts the Government was approached by the Power Alcohol; 
Association through the Ministry of Agriculture and the claims of the new 
industry were urged on their attention. The Ministry was invited to send its 
expert advisers to the Oontinent to visit a modern Preach distillery in order to 
satisfy themselves that the industry could be carried on profitably. This offer 
was not accepted, but at the suggestion of the Ministry a firm of accountants 
visited the Prench factory and furnished a report which, as it proved, confirmed 
the figures put forward by the Association. The matter was then considered by 
the Unionist Agricultural Oommittee in the House of Oommons who after an 
investigation reported in favour of the claims put forward by the Association, and 
urged on the Government the" desirability of investigating the matter further. 
The next step now rests with the Ministry of Agriculture and it is hoped that a 
decision will not be long delayed, so that if the Government are favourable to the 
idea distilleries can be erected for the 1926 beet crop. 

Indian Sugar Factories. 

Beports to hand from India and accounts in the Calcutta commercial press* 
reveal what a bad year the Indian modern sugar factories have experienced just 
lately. The results of the Champaran Sugar Go. (the most successful of the 
Begg, Sutherland factories) show a profit of £478 only; the Byam Sugar Com¬ 
pany showed a loss of over £12,000, and the Samistipur Central one of nearly 
£12,000. The new Savan Sugar Co. is also reported to have lost over £11,000* 
The above are European-controlled factories with good technical staffs, and it 
may^ imagined what the native^owned factories hWire lost. 
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These losses may be ascnbed to two causes: (1) Unfavourable weather con* 
ditious iu the year iu question» resulting iti shortage of cane supplies^ so that the 
mills were not ableto work to full capacity; and (2) the competition of Java sugar 
which sells in India at 9 to 10 rupees per maund of 82 lbs., a price at which Indian 
factories are quite unable to compete. There is an ad valorem duty against foreign 
sugars entering India, but it can apparently be evaded by lowering the initial 
cost price; and recent import statistics reveal increasing amounts of cheap Java 
sugar entering the country to the detriment of the indigenous industry. Thus for 
the first eight months of 1923, 1924, and 1925, the imports into Calcutta amounted 
respectively to 130,394 tons, 152,272 tons and 208,360 tons, showing an increase 
in 1925 over 1924 of fully 23 per cent. Much dissatisfaction is being felt at the 
failure so far of the Indian Government to protect its own industry. What ie 
wanted is a specific duty (say 20 rupees per maund) on all foreign sugar entering 
India; that granted, the industry would be on a safer footing and better able to 
develop its output. It is to be noted that the Indian Government, which has 
recently acquired immunity from Home control in fiscal matters, has decided to 
drop the cotton excise duty and maintain the import duty, thus putting the native 
cotton factories more effectively under protection. Previously the interests of 
Lancashire demanded that an excise commensurate with the import duty should 
be levied. The Indian Government has already done a good deal for the agricul¬ 
tural side of the Indian sugar industry, especially by propagating new varieties of 
cane, but to permit as they do the importation of foreign sugars 3n the present 
scale is neutralizing the good effect of their other work, and in the view of some 
observers is strangling the industry. 

It may be added that the position of Indian establishments that refine sugar 
is apparently even worse. If they buy gur for refining, the average recovery 
does not exceed 40 per cent, which results in one maund of white sugar costing 
21 runees for the gur plus 3 to 4 rupees for refining. Nor is it any better a 
proposition to refine brown Javas since these are only quoted at 6 annas per maund 
cheaper than the Java whites, and the latter, as we stated above, are quoted at ae 
low as 9^ rupees per maund. 

One effective reason why Indian factories cannot compete with the Java 
product at present prices undoubtedly lies in the fact that the foimer are as a rule 
comparatively small factories, while the Java centrals are of laige dimensions. 
Small factories of a few hundred tons working on Indian cane cannot be expected 
to compete with 2000-ton factories iu Java crushing good cane. That India is 
tending to put her house in order in this respect can be gleaned from a perusal of 
the report of the Ohamparan factory (see below), but a few isolated instances of 
this sort will not save the Indian sugar industry from the present well-developed 
foreign competition, so it seems imperative, if the industry is to be saved and 
the praiseworthy efforts already made to start putting it on a modern basis are 
not to be rendered nugatory, that the Indian Government should come to its aid 
by means of much more effective fiscal protection. The Indian sugar industry 
offers too much hope of ultimate success as a world producer to be stified at ite 
present interesting stage for lack of adequate Government support. 

The Champaren Sugar Factory. 

A.t Ohamparan for the year ending June 30ith last, the quantity of cane 
handled was the largest on record in the history of the company, and the efficiency 
of the factory was such that the extraction of sugar reached a higher figure than 
in any previous year* Oontrary to the genertd experience elsewhere, the factory 
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'was able to obtain a full supply of oane; tbe oultiration of oanO has increased 
considerably in the factory sphere of operations—indeed in order to cope with this 
increase it has been found necessary to enlarge the capacity. Machinery for the 
extensions has been purchased and will be available for use from the commence¬ 
ment of the new season. The increase in cultivation of early ripening varieties of 
cane which is taking place will tend to lengthen the period over which the crushing 
operations can be carried out, and under these conditions the factory is now 
equipped to deal with practically double the quantity of cane it has hitherto 
handled. Present indications are that supplies of cane will be available during 
the coming season to keep the factory at full work for a longer period than has 
been the case in previous years. The management therefore anticipate tliat, even 
with no improvement in sugar prices, the factory will be able to work at a profit. 

Mosaic Disease In the Sugar Cane. 

Although there are signs that the flood of literature on mosaic dbease in the 
sugar cane, which has been poured out during the last few years, is subsiding, 
there is still a great deal of quiet work going on in connexion with this disease in 
most countries. As in all cases of difficulty in determining the actual causative 
agent of a disease, a large number of theories have been put forward with regard 
to the baffling mosaic foims, now often I'eferred to as diseases of tbe virus type; 
and it is well to take stock of our position fiom time to time. Such an attempt 
has been recently made in Porto Rico, which has been a great soflerer (and out- 
pourer), by Melville T. Cook, the pathologist of the Insular Rxperimeut 
Station in the island; and a summary of his brief review is given on another 
page of this number of the Journal. It is considered that the opinion of an 
experienced student of plant diseases, couched in popular language and tersely 
expressed, may be of interest. It is only natural that a feeling may exist among 
our readers that the cause of this disease has at last been discovered, after reading 
references to the results and conclusions of some enthusiast, woiking along his 
own special lines. But the very multiplicity of the theories propounded negatives 
this happy conclusion, and the author of the paper undei reference, while holding 
an even balance as to probabilities, writes “ not pioven ” against each of the seven 
most important ones discussed. 

On the other hand, any piece of work which adds to our knowledge of the 
factors influencing the occurrence and spread of mosaic among sugar canes is 
likely to be of interest. And it is in this belief that prominence has also been 
given to a ])aper leoently received, by Oablos E. Chabdon who, although now 
transferred to another sphere of work, will still be remembered for his important 
observations as to the transmission of the disease hi Porto Rico through the 
agency of Aphis Maidis, He deals, it is true, with one isolated fact, strictly 
applicable only to the many countries which have an ocean coastline: his pre¬ 
liminary report of work done indicates that mosaic-free nurseries may be easily 
obtained in fields near to the sea. This location of a suitable site for such 
nurseries has been an outstanding problem in many countries where the disease 
has secured a strong hold, and it occurs to us that the facts disclosed will not be 
valueless even in those countries where no sea coast is available. The work 
offers a fresh suggestion as to the way in which local environment may have an 
important influence on the incidence and spread of the disease; and, if we 
mistake not, the ingenuity of expert workers may find a new field for expeii- 
ment iq the subjugation of this baffling disease after reading Qhardou*s paper* 
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The Suii^ar Industry in Formosa. 

The Formosan sugar industry is probably the least reported in the world’s 
sugar press of all those countries that produce appreciable quantities of sugor. 
The language difficulty is doubtless an insurmountable one, as the average 
English-speaking journalist, even if he had a penchant for languages, seldom or 
never acquires a knowledge of Japanese, hence reports issued in that language 
are quite impossible of assimilation in ordinary practice. For the following notes 
on Formosa sugar production we are mainly indebted to a Far East exchange. 

It was only when Formosa was ceded to Japan, in 1895, that the manufacture 
of sugar there made real development. In 1896 sugar seedlings were imported 
from Hawaii, and shoi tly after the Mitsui Co. erected what was said to be the 
first modem sugar factoiy in the island, having a capacity of 200 tons per diem. 
In 1902 the well-known Rose Bamboo and Lahaina canes were imported from 
Hawaii, and those remained the standard canes till recently, when owing to their 
liability to attack fiom pests and diseases, and to damage from typhoons, they 
began to be replaced by Java seedlings which now cover nearly 80 per cent, of 
the total acreage. 

The Mitsui Co.’s factory was soon followed by otheis, the greatest being the 
Toyo sugar establishment with an output of 1000 tons per diem. Then the 
Nippon Co. came on the scone and built a factory of a capacity of 1200* tons. 
Eventually there were 24 different companies producing sugar in Foimosa; but 
with the realization of the disadvantages of excessive competition, amalgamations 
began to be effected, and by 1916 the number of firms was reduced to 10, with an 
capital of 140 million yen (say £14,043,000). Three new companies 
were afterwards started, so at present there are 13 companies possessing 45 
factories run on modern lines. The capital invested is put at some 270 millions 
of yen. Financial depression since the great war has, however, affected the sugar 
industry adversely, and further amalgamations are shortly expected. 

In Formosa artificial irrigation is very inadequate, and most cane fields have 
to rely entirely on rainfall. Planting begins in September, and the harvest takes 
place in the November-May peiiod of the following year. Originally cane was 
planted in rotation with other agricultural products, but as the industry developed 
fields were retained exclusively for cane cultivation, the plants being usually 
ratooned twice. _ 

The Formosan Sugar Crop. 

The Acting British Consul of Tamsui reports' that, following upon the first 
official estimate of the sugar crop in Formosa for the 1924-25 season of 7,679,118 
piculs, or about 453,500 tons, and a second forecast of 7,806,933 piculs, or 461,000 
tons, the actual production was approximately 7,992,349 piculs, or about 
472,000 tons. The area under sugar was 115,046 ko., equal to about 275,730 
acres. As regards the 1925-26 crop, the first official forecast is for a yield of 
8,101,763 piculs, or 492,000 tons of centrifugals, and 272,364 piculs of brown 
sugar, giving a total of 8,374,127 piculs, or 492,800 tons, from an estimated total 
area of 108,897 ko., or 260,993 acres. Thus there is an estimated increase in 
production over last season of some 22,000 tons from an estimated decrease in the 
area under sugar of about 14,737 acres. According^ to local press reports, only 
four companies planted up to or beyond the area originally estimated by them ; 
the majority planted from 80 to 90 per cent., and one company only 62 per cent., 
owing to the strength of the market for ricer 
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From the ** Sugar Cane,” December, 1875. 

In this number the article by R, H. Burton on “ The Distillation of Rum,” 
in the main a mass of conjectures on a subject winch is still insufficiently under¬ 
stood, was again continued, and further extracts may be reproduced from it. 

<< Molasses and skimmiugs, particularly the latter, are essential in rum- 
making. To the skimmings, the rum is indebted for its particular flavour, but 
there are also some molasses more adapted for profitable distillation than others; 
in fact, 1 opine that molasses drained from sugar made in slow evaporating 
coppers, giving an inferior, clammy, soft sugar, makes the best flavoured rum ; 
and, although as much spirit may be obtained fiom molasses made under a bettei 
process, yet it is not of the same flavour. It is a well-known fact in Ireland that 
small distilleries, working under difficulties to avoid Excise officers, made the 
best flavoured whiskey, and that the large distilleries could not make a spiiit of 
equal flavour. May it not be so with rum-making ? . . . . Distillation of 
rum deserves the attention of practical chemists, and meiits their scientific 
knowledge to test the effects of temperature on various kinds of sweets, and the 

different modes of combining these.The wash should be mixed in 

such proportions as practice demonstrates will attenuate in the least time for a 
given crop to be made, requiring a smaller liquor loft and number of fermenting 
vats than the old system still carried on in many islands of sweet mixings and 
long attenuations would require. Attention to this has taught the Jamaican 
distiller how to make in a given period, and maybe with the same desciiption of 
apparatus, three or four times as much spirit as would be turned out from a given 
number of fermenting vats in other places, where one-half the molasses supposed 
to be required is kept back and thrown into the wash on the second day, and 
where daily the skimming and stirring of the wash in the vats is practised. , . . 
It stands to reason that the full amount of strongest spirit contained in the wash 
can only be obtained in common stills by great attention to the quantity of fire 
used under them; this at first should be moderate, and increased only as the 
quantity and strength of spiiit decreases. All distillers know that the smallei 
the thread of spirit running from the worm, the greater is the return of strong 

rum, but this is frequently sacrificed to time.No amount of argument 

will persuade me that dunder should not be used in the mixing cisterns. That 
there is a right and a wrong way of doing it, I am convinced. Fresh dunder 
containing a considerable amount of gluten requires a putrid fermentation, 
which loosens the elements of this from their former conditions of combination ; 
the yeast thus formed in it must impart a special flavour to the spirit, as well as 
act on the wash with which it is set up. Consequently, dunder should be sub¬ 
sided and exposed to the atmosphere. Those who argue against its use have 
probably not taken the precaution to draw it off free of all sediment* I am 
inclined to think it might .be an advantage to filter the dunder; clear dunder is 
a very different article to that which is most finquently used in mixing cisterns 

.So far we have only mentioned quantity, but that quality is also 

affected by the use of dander is proved by the fact that the island where the 
greatest quantity of dunder is used in the wash is precisely that which produces 
the mos| valuable rum.” ^ 
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The World’s Production of Sugar Beet, and the 
Expected Output of Sugar. 

The International Institute of Agriculture in the November issue of its 
Bulletin of Agricultural and Commercial SiatiaticBt gives the following estimates 
of this season’s sugar beet harvest. We have converted their figures into metric 
tons. 

Phoduction op Sugar Bbet 
{Metftc 'Tons.) 

1925 1924 AVERAGfc. 

Europe (11 countries).32,696,000 .. 32,895,000 .. 32,486,000 

Canada and United States . 6,965,000.. 7,815,000.. 5,015,000 

Total . 39,660,000 .. 40,710,000 .. 37,600,000 

Soviet Union . 6,460,000 .. 3,706,000 .. 10,925,000 

Grand total (14 countries) 46,120,000 44,415,000 .. 48,425,000 

The figures of production, so far as ascertained, represent about four-fifths 
of the world’s yield of sugar beet; the data of France, Italy, and of a few coun¬ 
tries that are smaller growers, are not yet to hand. On the baMs of the above- 
mentioned results and taking into account the leports almost all favourable, from 
those countries which have not yet published their estimates, it may be assumed 
that the European sugar beet production of this year is very nearly equal to that 
of last season. This result seems to be a satisfactory one, when it is remembered 
that 1924 was the first year reaching the pre-war average. 

The North American estimates show an improvement over those of last 
month, both for Canada and the United States; but stiU indicate a deficiency when 
compared with the good yields of previous seasons. Within the limits of 
ascertained data the production of sugar beet (excluding that of the Soviet Union) 
is 2*6 per cent, below that of 1924, and above those of 1923 and of the pre-war 
average, by 20*1 per cent, and 5 7 per cent, respectively. 

Including the production of the Soviet Union, this year’s output may be 
considered as surpassing that of 1924 by something like 3*8 per cent. 

The sugar content, to all appearance, is not very difierent from that obtained 
last year, and, if account is taken of the beet production figures already to hand, 
it may be estimated that the yield of beet sugar this season will not vary greatly 
from that of last year. 

A certain number of countries (which, between them, account for 70 per 
cent, of the world’s beet sugar output) have already begun to furnish estimates 
of the probable production. These are summarized in the following table:— 

KsIIMATBD PaOKARLB OuTPUT OF BbBT SuGAR. 

(Metric Tons.) 

KsinurE 1925-26 Ach’ai Ourpux 1924-25. 

Germany. 1,692,330 .... 1,740,070 

Osecho-Slovakia. 1,584,480 .... 1,572,810 

United States. 980,685 .... 1,232,960 

Poland. 619,830 _ 605,500 

Belgium. 396,850 .... 434,860 

Other countries!. 648,605 .. . 672,745 

Total . ^922,780 , .... 6,158,9^ 

Soviet Union .. .... 947,990 .... 454,760 

Grand total (12 countries) .. 6,870,770 .... 6,613,695 


i Hungary, Sweden, Denmark, Switzerland, Finland, and Bulgaria. 
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Exoluding the production of the Sotriet Union, the output of sugar expected 
this year is a little less (4 per cent.) than that obtained in 1924-26. However, 
the Bussian figures are much better than last year’s; and, if they are added, 
the data at present available would indicate an increase of 4 per cent, over 1924-25. 


Milliag of Uba Cane in Natal. 

By R F. HTITOHESON. 

Introduction. 

Only within the last decade, it may be said, has the sugar industry of Natal 
paid much attention to reducing the losses in the grinding of the cane and securing 
the maximum extraction obtainable by the rollers. Certain factories have 
maintained strenuous endeavours to improve their crushing plant in both numbers 
and varieties of units, but actual milling performances have not received that 
amount of attention which the importance of this subject demands. 

Many reasons may be assigned for this apparent neglect, but the principal 
may be due to the early adoption of plant designs laid down for countries crushing 
soft cane. In recent times, however, engineers and designers have given the Uba 
cane, as grown in South Africa, the special attention it demands, and the result is 
now seen in the many additions and alterations to crushing plants, whereby an 
extraction of 90 per cent, of the sugar contained in the cane is of fairly common 
occurrence. 

Uba cane is characteiistically difficult to handle. Eainfall, general conditions 
of growth, and cultivation, render uniformity of length, diameter, fibre contents, 
riud hardness, elusively inconstant factors. Engineers hre now agreed that extra 
equipment is necessary to cope with this high fibre and hard rind, if economical 
results are to be obtained, especially as South Africa is now competing in the 
world’s sugar market. 

Following the physical nature of the cane, its juices are likewise characteristic 
and require a chemical treatment of a much more intense nature than in other 
countries. Heavier sulphuring and liming, and greater capacity of defecation 
tanks, filter-presses, crystallizers and centrifugals are necessary. 

Hence, in addition to a milling plant incapable of a sufficiently high extract¬ 
ion, there has been an unbalanced internal capacity, resulting in a tendency to 
enlarge the boiling house to permit the constant running of the mills, 

A further factor has been the constant increase in acreage put under cane, 
the natural consequence being that the Central Factory was being gradually 
overloaded to the detriment of really satisfactory efficiency. In many cases, the 
aim has been to get as great a tonnage as possible through the mills. 

Conditions, however, have now been gradually adjusted, and to-day one 
observes a healthy rivalry in the protagonists of one class of unit as against 
another, from which nothing but common good can come. Already mills are 
running more constantly; time wasted in stoppages for lack of internal capacity 
is being eliminated; and less auxiliary fuel, always an expensive item in 
milling costs, is being purchased. 

More intensive crushing, whilst it may throw additional work on the boiling 
house, has secured a better fuel value for the bagasse going to the furnaces. 

In discussing mill efficiency the following are the principal factors which 
favour extraction : (1) Physical condition of fibre; (fi) cane carrier feed ; (3) 
preparing the ca|ie for the mills; (4) grooving of the rolls; (6) openings between 
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the mill rolls; (6) speed of the mill rolls; (7) setting of the tranh plates; (8) 
pressure on the top rolls ; (9) application of maceration water. 

As the most common milling plant in Natal consists of four 3-roller mills, the 
rolls being 32 in. diam. and 66 in. long, almost invariably preceded by a cane 
prepaiing unit, all subsequent discussions are based on units of a relative size. 

Physical Condition of Fibre. 

Probably the hardest of the commercial sugar canes is the Ubavaiiety, the 
average fibre content being 16 per cent., but figures about 20 per cent, are not 
uncommon. Its average thickness may be taken at fin., but here again the 
limits vary largely, cane having been received by the writer of a diameter varying 
from fin. to If in. Of greater importance than the actual fibre content, is ite 
high proportion of lind tissue. F. J. Scard makes appropriate mention of this 
when he says “a stout cane will contain less vascular or rind fibre in proportion 
to the cellular or pith fibre than a thinner cane of the same variety, and although 
the percentage of fibre in the canes is the same, the difference will be at once 
apparent when it comes to the question of the canes being crushed in a mill.” 

As the milling of cane may be said to consist of compression of woody 
matter, it is obvious that, as before remarked, mills designed for 10 per centr 
fibre containing a large proportion of pith tissue cannot be expected to give 
economical results in working Uba cane with a fibre of decidedly different qualities. 

Cane Carrier Feed. 

Essentially necessar}^ for high extraction is an even feed to full capacity. 
The usual methods employed are hand feeding, cane rakes, tipping of tnicks and 
grabs, the selection depending largely on the class of tiuck in which the cane is 
brought to the carrier, whether by small trucks of 3 tons belonging to the estate, 
or in large tiucks of 25 tons belonging to the Government Railway. 

If the small 3-ton trucks are used, cane rakes or tipping is peihaps the most 
practicable method, though the cane must be straight, since should it be bent or 
twisted, it falls on the carrier in a tangled mass. On the other hand, if the cane 
is brought by the large trucks the grab worked by a derrick or an overhead 
gantry is the best. To-day, however, sees most modern factories employing 
the grab for off-loading, and direct feeding of the carrier. 

The grab is constinoted to raise 1^ tons of cane per lift at 40 lifts per hour. 
One grab is therefore capable of keeping the average large-sized factory supplied. 

Despite the value of the mechanical off-loader (and it is a very great asset) 
the old if expensive method of hand-feeding is undoubtedly the best. Hand¬ 
feeding may secure that even supply of cane which makes for regular crushing. 
No matter how carefully manipulated, the cane rake, tipping or grab never over¬ 
come either that accumulation of cane or the gap on the carrier, which causes the 
carrier to be either slowed down or speeded up, thus disturbing the evenness of 
supply. The constant employment of the clutch at the carrier drive does not 
conduce to good extraction. 

Preparing the Cane for the Mills. 

Concurrently with mechanical loading, the use of revolving knives has been 
adopted. Although knives are used in some countries for cutting the cane intn 
small pieces, in Natal they are only used for levelling iihe feed, though actually 
their purpose is to cut the uneven twisted mass of cane as deposited by the 
mechanical off-loader and beat it down to a level blanket. A divergence of 
opinion exists as to the best type, and as to the speed at which these knives should 
be run. The writer’s experience clearly demonstrates that to secure the best 
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results they should be set at 18 in. from tip of blade to carrier slat, which 
idnoideutally should be of the corrugated steel type, the shaft carrying the blades 
revolving at from 800 to 350 revs, per min., depending on the length of the blade. 

No factory using mechanical means to feed the carrier can fail to benefit by 
the knives. In addition to improving the feed, an increase in crushing capacity 
from 5 to 10 per cent, may reasonably be looked lor. 

Crashers ,—Most factories have at some time or other used the Krajewski type 
of crusher to prepare the cane. It consists of two rolls having zig-zag teeth 
about 6 in. pitch intermeshing, the points of the teeth of the one being set at 
about ^in. from the roots of the teeth of the other. It has been the practice to 
have the diameter of the rolls less than that of the mill rolls, usually al)out 4in. 
less and to run them then at a greater speed. In the writer’s opinion this is 
wrong. Indeed so far is he from agreement with this idea that he would prefer the 
Krajewski rolls to be about 2 in. larger in diameter than the mill rolls, and run at 
a slower speed than the first mill. 

A Krajewski doing good work will extract about 35 per cent, of the sucrose 
in the cane. It should be driven independently of the mill engine. 

Shredders ,—The Searby Shredder has made its introduction into Natal, and 
the company using it have been most enthusiastic concerning its successful 
application to Uba cane. It does not, however, seemed to have found favour in 
this country; the chief reasons against it seem to be the power required to drive 
it, and the upkeep; also, its employment necessitates the usual preliminary 
crusher. In addition to the crusW taking about 70 h.p., the shredder driven 
by a direct coupled motor takes about 160 h p. Thus, apart from the cane 
knives, the preparing of the cane takes up 220 h.p. This plant, consisting of 
revolving knives, crusher, shredder, and four mills, gets an average extraction of 
91 per cent, of the sucrose in the cane. 

Double crashers ,—The double crushers have found much favour in Natal, for 
during the last three years five double crushers have been installed with the 
prospect of more to follow. The majority of these installations are of the Fulton 
type, and without doubt the high standard of work done merits the good opinions 
held of them. The adoption of the double crusher has been responsible for an 
increase in the extraction up to 5 per cent., with an increase of tonnage crushed 
per hour of 25 per cent, and in some cases higher. These crushers consist of two 
units each of two rolls having large V-grooves intermeshing with longitudinal 
groove spaces, at 6 in. apart, of a depth of half that of the circumferential groove. 

Grooves of the first crusher are 3 in. pitch, top and bottom rolls intermeshing 
so that the points of the grooves in the one roll are J in, from the roots of the 
grooves in the other roll. The second crusher has the rolls grooved 2^ in, pitch 
similarly placed, but with the distance between the point of the one and the root of 
the other reduced to i^in. Both top rolls are equipped with hydraulic caps. A 
well-adjusted Fulton double crusher will extract 65 per cent, of the sucrose in 
the cane. 

Obooving of the Bolls. 

Hitherto the grooving of the rolls has been a matter of personal experience 
on the part of the factory engineer, although probably a 60° V-groove | in. pitch 
was the common practice with the feed and top rolls of the first mill in many 
cases I in. pitch, the great difficulty being the slipping of the rolls due to the 
hardness of the fibre necessitating a constant touching up to maintain the sharp¬ 
ness*^ As this groove did not provide for the rapid ^carrying away of the juice, 
•especially if paoeration water was employed to any great extent, flooding and 
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re*>absorption were a perpetual source of trouble. Bui the introduction of the 
Messcbaert grooves, particularly on the feed roll of the second and subsequent 
mills, solves this trouble, some engineers even adopting them on the discharge 
rolls. This grooving is kept clean by scrapers held in position by a bar fastened 
to the headstocks. Trouble has been experienced with these scrapers working 
loose and falling out or breaking. The writer has found the best position to place 
them is underneath the roll, the point of the scraper which enters the groove 
being 3 in. in front of the vortical centre line through the roll. 

As an additional help to feeding, the pusher, either driven fiom the first 
motion gearing shaft, or by an independent motor, may be installed. These 
devices usually have a stroke of about 10 in., and come down to within 3 in. of 
the feed roll, working at a speed of about 80 strokes per minute. 

Modern llawaiian practice favours large grooves intermeshing, which entirely 
coincides with the writer’s personal expeiience. The following is the practice 
which seems to be favoured in Natal at present: The first mill has all rolls 
grooved with 60®V-grooving 1 in. pitch intermeshing; those in the others 
having ^in. pitch intermeshing. 

This grooving might be carried still further so that the feed rolls of all mills 
have 1 in. pitch grooves. With this laige grooving on the feed roll there will be 
no danger of flooding, and 40 per cent, or more maceration water can be applied. 
It has successfully displaced the need of the patent Messchaert groove and the 
pusher as previously described. 

There is now a tendency to make all grooving I in. pitch intermeshing, and 
if the success of previous work along this line be taken as a criterion, any rational 
grooving ou]^ht to be tried out, either as a moans of increasing the extraction, or 
the tons of cane crushed per hour. With the introduction of large intermeshing 
grooves, the writer’s opinion is that the 32 in. diam. rolls should be replaced by 
33 in. diam. rolls. 

Openings Between Mill Bolls. 

With the first mill rolls grooved |in. pitch and the others § in. the following 
openings give good results:— 


Fkbd. Discharge. 

First mill. 1 la. .... t in. 

Second mill. f ,, .... J „ 

Third mill. J„ .... J„ 

Fourth mill.. | „ .... 


With the first mill rolls grooved lin. pitch and the others ^in. pitch 
intermeshing, the following are good 


Feed. Discharge 

First mill. gin. _ i in. 

Second mill . in .... in 

Third mill. .... 

Fourth mill. ^ „ .... ^ „ kitermeshing 


If the train is preceded by a single crusher, the above openings will pass 
through 35 to 40 tons of cane per hour, if by a double crusher, from 45 to 50 tons 
of cane per hour. 

Speed of Bolls. 

To get good extraction the rolls must be run as slowly as possible, as a slow 
heavy feed will give better results than a fast light speed. The following speeds 
euit the above openings and tonnage:— 

Peripheral speed of Ist mill rolls 17 it. per minute. 

ft ft ft 2nd ,, ,, 13 tf tt 

ft ft ft 3rd ,, ,, 10,, ,, ,, 

»» M ff 4th „ „ 20,, ., ,, 
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Setting of Trash-plates. 

The high fibre of the Uba oane requires the trash-plate set much lower than 
is the practice in other countries where the fibre in the cane is less. From 
numerous trials the following adjustments have been found to be the most 
satisfactory:— 

With the Small Grooving, 

First Mill fin. pitch ; others fin. 



From top roll 

Between top roll 
and plate at centre 
line of roll 

From top roll to 


to point of plate. 

heel of plate 


A 

B 

C 

First mill ., 

.. .. 2Jin. 

2} in. 

. 2f in. 

Second mill 

. 2i.. 

•• 2*. 

. 2|„ 

Third mill .. 

.. .. 2 „ . 

21. 

. 2f„ 

Fourth mill 

.. .. IJ,. 

... 2 „ 

. 2f „ 


With the Large lutermnhxng Qroovee, 

1st Mill lin. pitch, others }in. 

A B 

C 

First mill 

.. .. 2 in. 

.. 21 in. 

2^ in. 

Second mill , 

. 2 » 

•. 2J. 

n „ 

Third mill 

.. .. If., 

.. 2 . 

21 „ 

Fourth mill 

. 4.. 

... u. 

. n „ 


The width of the trash-plate should be kept as narrow as possible. If the 
plate is wide, the mill is liable to choke on account of the great friction between 
the top-roll and the plate. 

Pressure on Top-ROLiiS. 

Modern mills are equipped with hydraulic plungers on the top-roll journal 
capable of exerting heavy pressure. The rigid mill is giadually going out of date, 
although from an extraction point of view its worth is not eclipsed by the 
hydraulic. The liability to crack and break the shells of the rolls, especially the 
top-roll of the last mill is a serious factor leading to the abandoning of the rigid 
mill. The following pressures are an average of those found in Natal:— 

Total Preemre on Top Rolf, 

Tons 


Crusher . 260 

First mill . 276 

Second mill . 300 

Third mill . 360 

Fourth mill . 400 


Application of Maceration Water. 

With the high fibre in cane the water applied m Natal amounts to as much 
as 30 per cent, of the weight of the juice, that is, to the limits of evaporating 
capacity. The higher the fibre the greater is the amount of water applied to 
assist in the extraction. 

The question of the efficiency of hot water as against cold water has received 
much consideration, although the consensus of opinion, that one has no 
advantage over the other, may be true in respect of the extraction. 

Many factories apply the returned condensed water from the intermediate 
vessels of the evaporators, but this practice has nothing to commend it except in 
the case where the supply of water is not plentiful. Its acidity involves neutral¬ 
izing in the juice preparing tanks, whilst the depreciation in piping is very great 
by reason of corrosion. 
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As a rule the maceration water is recorded by means of a water-meter, an 
accurate measurement being necessary for the technical control of the milling 
plant. The water is applied through perforated pipes at a pressure of about 25 lbs. 
per sq. in., and the pressure maintained, either by a pump or a steady head tank. 

As to the methods and places of application, on this subject as in many others 
engineers have their own particular likes and dislikes based on observation, but 
the following is common practice: (a) As the bagasse leaves the second mill; 
(5) before the bagasse enters the third mill; (c) as the bagasse leaves the third 
mill; (d) before the bagasse enters the fourth mill. 

As the juice coming from the last unit is in a very low diluted state containing 
about 5 per cent, solids, it is generally pumped back to macerate the bagasse 
between the first and second mills. As this juice is full of small pieces of 
^‘cush cush,” or hayacillo, it cannot go through a perforated pipe, so is pumped 
into an open gutter and overflows on to the bagasse. The overflow edge is so 
arranged that the juice runs over the full width of the carrier. 

Until recently the steel corrugated slat type was in universal use in this 
country, but the Ramsay scraper type is gradually displacing the slat type owing 
to cleanliness. 

Motive Power for Mill Engines. 

All mills in Natal are driven by steam engines. Whilst it is recognized that 
for best results each mill should be diiven independently (a method costly in out¬ 
lay, maintenance and steam consumption), the common practice is to have two 
engines, the first driving the first and second mills and the second driving the 
third and fourth. Some have but one engine driving the whole plant; whilst one 
factory has the one engine driving the first and second mills with separate engines 
for the third and fourth mills. By this layout the last mill is under peifect control* 
But whatever number of steam units may be employed, it is essential that the 
gearing be arranged so that the necessary increase in speed may be secured. 

With a plant having two engines, each diiving two mills, the h.p. developed 
by the flist engine is about 240 and by the second 260 h.p., which with a single 
cnisher developing 75 h.p. makes a total of 675 h.p. to crush about 40 tons of 
cane per hour. 

Indicator cards should be taken at regular peiiods to ascertain whether the 
engine and the mill are doing their proportion of the work. 

Summary. 

For the efficient milling of the Uba cane the following appear to the writer 
to be the outstanding points :— 

(1) Good feeding at the cane carrier; (2) the cane carrier to be driven by an 
independent engine or motor with a variable speed ; (3) levelling knives; 
(4) a double crusher; (5) all rolls provided with large intermeshiug grooves; 
(6) rolls run as slowly as possible; (7) trash plates kept low; and (8) heavy 
maceration. 

The highest extraction figure obtained in Natal over a season's working has 
been 91 per cent, of the sugar in the cane; but, with further concentration on the 
eubjeot, the writer is confident that higher figures may be looked for in the near 
future. 


A new material for roofing, namely, copper-clad asphalt shingles, made by a process 
termed **galvaaoplastry,” is announced in America. One of the dreams of electro- 
metallurgists, the commercial production of a copper-covered^non-metallic substance, is 
claimed thus to have been accomplished and adapted to industrial use on a large scale. 
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The Stt|{ar Industry in the British West Indies# 

(Department of Overseas Trade Report). 

The following account of the state of affairs in the sugar industry in the 
British West Indies and British Guiana is taken from a report prepared by 
Mr. J. L. Wilson Goode, H. M. Trade Commissioner for the British West Indies, 
as issued by the Department of Overseas Trade. ^ 

The fact that the quantity of sugar produced in the British West Indies and 
British Guiana is small as compared with the world’s production in no way 
detracts from the value of the industry, either to the producing Colonies or to the 
British Empire as a whole. The importance to the Empire of being able to obtain 
requirements from British sources is becoming increasingly lecoguized, and the 
possibility of a British Empire Sugar Association being formed for the protection 
and development of the sugar industry of the Empire is being carefully considered 
by interested bodies. According to Messrs. Willett & Gray, the total production 
of sugar cane crops during the year 1924-25 represented approximately 
14,595,098 tons of sugar. Of this quantity 10,894,922 tons were produced in 
foreign countries including Egypt, as compared with 700,176 tons in the British 
Empire. But the total British production included 2,537,000 tons produced in 
British India, and as most of it was required for internal consumption in the form 
of guVy and as India spends about ten millions sterling a year on imported sugar, 
the British grown cane sugar available for the rest of the Empire is veiy small 
indeed. The total production of the British West Indies and British Guiana 
during the year 1924-25 was approximately 292,300 tons. 

Since the heavy fall in values in 1921 the sugar industry of these Colonies 
has experienced difficult conditions, and in many cases the position has been 
aggravated by the over-capitalization of many of the estates about the year 1919. 
During the close of the year 1923 and the first two months of 1924, a decided 
improvement was experienced, but in March, just as planters were beginning to 
feel that their position was more stable, a severe drop in values took place, 
adversely affecting the estates,which were left with a large quantity of sugar unsold. 

The area under cultivation in 1925 has much increased, and the year is likely 
to be an exceptional one. Both supply and demand are unusually large, in spite 
of the important developments in the beet sugar industry, and a greater feeling 
of confidence now prevails. Prospects are all the brighter since the announcement 
of the Imperial Government’s decision to maintain a preference on Empire grown 
sugar imported into the United Kingdom of approximately one halfpenny a pound, 
so long as the duty itself is not below that rate. 

Greater use is now being made of mechanical tillage which serves the dual 
purpose of lessening production costs and of offsetting the effects of any labour 
shortage, as in the case of British Guiana. Until last year the demand was 
confined almost exclusively to American tractors, but since then, power ploughs 
of United Kingdom manufacture have been introduced with beneficial results, 
especially as the motor spirit required is obtainable from the residue of the cane 
These ploughs are peculiarly suitable to cultivation in British Guiana owing to 
the system of cross drains which prevails in that Colony. 

It remains to be seen to what extent, if any, the demand for British West 
Indian sugar will be enhanced as a result of the Ottawa Conference, but there is 
no doubt that the planters in these colonies would like to see the Dutch Standard 
1 H. M. stationery Office, 1095, 9s. net. 
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test for raw sugar abolished iu Canada, to which country they are looking more 
than ever before. Such a change would probably not be approved by fhe 
Canadian refining interests. No doubt it would open the Canadian market for 
West Indian light crystals, but it is doubtful if the sales of these would be large. 
Concurrently with the decline in the demand for rum. the demand for 
molasses became almost negligible and remained so for some time ; but latterly 
there has been a revival of trade iu this product. The old West Indian method of 
shipping molasses in puncheons has been abandoned, and tank steamers are now 
in general use. 

The approximate number of acres under cultivation in sugar crops in the 
West Indies is as follows:— acres 

Jamaica. 45,411 

Trinidad. 35,166 

British Guiana. 67,190 

Barbados. 36,000 

Antigua. 16,480 

St. Kitts .... 6,600 

Nevis. .... .... — 

Dominica. ...... 

Grenada. . .... . — 

St. Lucia. 4,760 

St. Vincent. 1,600 


Jamaica ,—The estimated production of sugar in this Colony in 1925 is 
48,000 tons, or almost twice what it was for either of the two previous years, and 
as the colony’s output of rum for 1925 is also high it is safe to assume that the 
industry of Jamaica is now on a firm foundation with every prospect of 
improvement. It is probable that, after the requirements for domestic consumption 
have been met, the amount available for export will approximate to 40,000 tons, 
which is a higher figure than the average since 1919. According to an estimate 
of the Collector-General for the Colony, the sugar crop reaped since the beginning 
of 1925 was selling up to the end of February at an average price of £18 per ton. 

Important developments are pending. Golden Grove, for long one of the 
banana plantations of the United Fruit Company, has been transferred to the 
Jamaica Sugar Estates, Ltd., and is growing sugar cane which will assist to feed 
the 10,000 tons factory in the parish of St. Thomas. Having regard to the 
improved conditions iu the sugar industry in Jamaica, it has been definitely 
decided that the operations of the Jamaica Sugar Board must cease on June 80th, 
1925, and that the Board must then proceed to wind up its affaiis. 

Trinidad ,—The outlook iu this Colony is favourable. Cane farmeis have 
increased their cultivation, and weather conditions continue satisfactory. The 
1024 crop was 52,045 tons, as compared with 41,619 tons in 1923. Th(» exports 


for 1924 were as follows:— 

Weight. 

Value 

• Sugar. 

.. .. 43,423 tons 

.. £1,233,944 

Molasses. 

. 1,506,881 gallons 

24,843 

Bum . 

.. . 82,761 gallons 

18,063 


The final returns for this year are not yet complete, but it is estimated that 
the 1925 crop will approximate to 70,000 tons. 

Unfortunately considerable damage has been done to the sugar canes of 
Trinidad by the froghopper pest. Proposals for further research into the problem ♦ 
of dealing with this destructive insect are receiving attention. 
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BarhadoB ,—Prosperity has been well maiutaioed in this island. The 1924 
crop consisted of 43»519 tons of sugar and 13J13 tons of fancy molasses, and the 
shipments of sugar during that year were 41,340 tons valued at £997,869, and of 
molasses 5,987,453 galls, valued at £524,927. The 1925 crop is likely to exceed 
70,000 tons. On the 28th May last the deliveries from the estates represented 
46,710 tons of sugar and 19,510 tons of fancy molasses, and it was estimated that 
there were about 5000 tons still to be delivered. The new crop is badly in need 
of rain, and it is hoped that the long spell of drought will soon break. 

The following table gives a comparison in terms of sugar alone (equating 
fancy molasses thereto) of the exports from Barbados for the past five years:— 

Tons 


1920 

1921 

1922 

1923 

1924 


48,212 

36,005 

61.074 

62,711 

54,493 


The decrease of 8218 tons on the crop of the previous year was to a large 
extent caused by the low rainfall during the year 1923. 

Britieh Guiana ,—In 1924 drought curtailed the sugar crop which amounted 
to 90,874 tons from an area of 46,422 acres. In that year an effort was made to 
supplement the labour of the Colony by East Indian immigration, but the possi¬ 
bility of drawing labour from India is now regarded as remote, and other sources 
ef supply will have to be tapped if this vast and rich area is to receive the attention 
it deserves. The estimates for the 1925 sugar crop are 99,596 tons from an area 
of 51,293 acres, but the crops for this year are so good that it is believed by some 
•of the leading planters that the estimates will be exceeded. 


Antigua ,—Diy weather prevailed in Antigua from the beginning of 1924 to 
August 28th of that year, when a hurricane visited the Colony, and, whilst doing 
damage to the extent of several thousand pounds, brought'relief in the form of 
welcome rain. The annual report of the directors of the Antigua Sugar Factory 
Limited for 1924 states that the Island has passed through one of the worst yeais 
for crops ever experienced, partly the effect of the series of droughts in recent 
years, but still more the result of severe drought during the crop season, which 
reduced the quantity of canes reaped by 25 per cent, below the estimates made at 
the beginning. The greater number of the estates had yields of only 4 to 9 tons 
per acre, and the average of the island was 8 tons. In consequence of the shortage 
•of cane due to these causes, the margin of profit for the year is disappointing. 
The prospects for the coming crops are at present all that could be desired. 

During 1924 the sugar output of the two central factories (Gunthorpes and 
Bendals) declined to 7573 tons, including 231 tons of white sugar manufactured 
by the Bach process. The little muscovado sugar produced, which amounted to 
about 100 tons, was consumed locally last year. 352,770 galls, of molasses, con¬ 
sisting almost entirely of vacuum pan molasses, were exported. No fancy 
molasses or choice syrups were manufactured or retailed. This is the lowest 
output of sugar from the Presidency since 1911, and indicated the cumulative 
results of the drought recently experienced. It is estimated that the 1925 crop 
will approximate to 16,000 tons. 

Grenada ,—^There has been an extension of cultivation of sugar cane, especially 
in the southern part of the island. But the attempt to raise capital in England 
for the erection of a central factory in the parish of St. Qoorge’s has not yet 
fructified. 
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8t, KiUB^Nevis .—The sugar crop for 1924 was 9,699 tons. The estimates for 
1925 are 16,000 tons. This is regarded as a large crop, but it falls a long way 
short of production between the years 1884 and 1894, when a yearly average of 
24,000 tons was realized. 

8U Lucia ,—The output for the 1925 crop is expected to give an increase of 
about 25 per cent, over the yield for the previous year. This is due principally to 
improved cultivation and extension of area under cane. The exports for the yeai* 
1924 consisted of usine sugar 3588 tons, muscovado 497 tons, and fancy molasses 
159,589 galls. _ 

The Baffle Juice Heater.' 

By SEYMOUR TERRY. 

This subject of the baffle juice heater has been presented before,® but the 
advantages of this design over the old style are so well assured that it is thought 
worth while to repeat these good points. 

Two such heaters lecently built by the Honolulu Iron Works Company each 
had seven tubes per pass, 22 passes, and 829 sq. ft. of surface. The covers were of 
cast-iron, designed on the girder principle and carried by hinges cast with the 
covers and heads. The heads were of bronze, which, though of slightly higher 
first cost, is a safeguard against cracking, the fate of many cast-iron heads. The 
expensive swing bolts common on the old heater weie replaced with standard 
machine bolts for which sufflcient distance is allowed between the head and fianges 
to enable inserting them from the back. 



rjBTfwo yy/rriH 


To open the heater door, the nuts are taken off and the bolts pushed back, 
leaving them in place. Cast-iron is quite satisfactory for the flanges and steel 
plate for the shell of thickness to suit the diffeient diameters. The baffle plates 
(see figure) are ,\iu. steel plate shelves secured to the shell and arranged to give 
a decrease of cross section to the steam flow as condensation takes place, thus 
maintaining an approximately steady velocity of steam. The greater condensation 
takes place on the lower tubes due to the greater temperature difference at this 
part of the heater, and the reduction in the number of tubes between baffles gives 
better tube drainage where it is needed. The tubes are Ij^in. O.B. copper No. 16 
gauge, 15 ft. long. This is probably the maximum length that can be used without 
a centre support and yet allows of rolling in both heads, which is an advantage over 

1 Abridged from a paper presented to the Fourth AnnuiA Meeting of the Hawaiian Sugar 
Technologists, Honolulu, October, I92f>. * LS J., 1922, 8i, 1925,43. 
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haying to use ferrules. As to the adyautages of this heater in operation oyer the 
old style, these are diyided into two main features:— 

(1) Condensate on the tubes, instead of dripping from tube to tube and so 
forming a wet coating on the lower tubes through which the heat of the heating 
steam has to trayerse, is collected by the baffle plates and diained to the sides of 
the heater. When consideration is taken of the fact that in a 900 sq. ft. heater 
about 12,000 lbs. of water per hour aie drained away, this advantage is quite eyident. 

(2) Heating steam is kept at an efEectiye velocity in a definite direction 
right through the heater. This steam flow is in pait a countei flow to the juice^ 

Seyeral of these heaters are now in opeiation in Hawaii. It is generally 
accepted that the old-style heater heats 60 to 70 lbs. of juice per hour per sq. ft. 
from 80^ to 212° F. with 5 lbs. of heating steam. But a baffle heatei m the Islands 
IS reported as heating 124 lbs. of juice per sq. ft. per hour with steam at 6 lbs. 
pressure and juice tempeiature from 90° F. to 217*^ F. 

The work done by heatei s is indicated by the number of B. T. U.’s transmitted 
act OSS a sq. ft. of tube surface for each degree temperature difleiencepermin. and 
is known as the heat transmission coefficient. The following table gives the old 
standaid heaters at 70lbs per sq.ft, pei hour and the results fiom the above 
mentioned baffle heater. M is the mean temperature difference, and B the 
B. T. Units per min. per sq. ft. B/Bd the heat tiansmission coefficient, the juice 
density being at 65*5 lbs. per sq. ft specific heat = 0*9. 

Pressure B Speed thiough Lbs Juice 

of Steam MB— Tube Ft per Sq Ft 

Lbs M per Sec per Hour 

Standard heater .. d . 68*5 .. 138*5 .. 2*36 .. 6 00 .. 70 

Baffle heater . 6 .. 63 4 . 236*0 . 4 42 . 4 96 .. 124 

Selection of Heaters 

The accompanying table relating to baffle heaters will \>e found useful in 
selecting new apparatus and when consideiiug the changing over of old heaters 
to baffle type The diameter of the shell in the first column gives choice of 
diflerent numbers of tubes per puss to suit juice tonnage. The table is based on 
a speed of 5 ft. per sec. m the 22-pass heaters, the juice passing thiough the tubes 
in 66 secs. This time is kept constant for all the heaters, the juice speeds varying 
with the number of passes, the tonnage with the passes and tubes per pass. 


Dia of 
Shell, ins 

No of 
Tubes 
per Pass 

No of 
Passes 

Sq Ft Heating Suiface 

Tons 
Juice 
per Hour 

Speed, Ft. 
per Min 

Inside Tubes Outside Tubes 

31 .. 

3 

16 

268 

282 

13*2 

. 3 63 

33 .. 

3 

18 

290 

318 

14*8 

. 4*10 

36 .. 

4 

20 

430 

471 

21*9 

. 4 55 

39 

4 

22 

473 

518 

24*1 

. 5 00 

42 .. 

5 

22 

692 

648 

30 1 

. 5 00 

45 

6 

24 

775 

848 

39*6 

. 5*45 

48 .. 

6 

26 

839 

919 

42*7 

. 6*91 

48 .. 

7 .. 

22 

829 

907 

42*2 

. 5 00 

48 .. 

8 

20 

861 

942 

43*8 

.. 4*65 

48 

8 

22 

947 

1037 

48 2 

. 6*00 

51 .. 

8 

24 

.. 1033 

1131 

62*6 

5*45 

54 

7 

26 

979 

1072 

49 8 

.. 6*91 


Oopper tubes in. 0. D. No. 16 Stubb’s gauge, 15 ft. long. Lbs. of juice per 
sq. ft. ]^r hour, 102 

The lbs. of juice per sq. ft. per hour are 102 in all oases. If, in the heaters 
where the speed is 6 ft. per see., it is assumed that a steam pressure of 6 lbs. gauge 
will heat thq^juioe from 80°F. to 212^ F., then the mean temperature difference 
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is 68*6 and the B. T. [Iiiita per sq. ft. per min. are 203, giving a heat transmission 
coefficient of 3*47. 

Assuming heat transmission coefficients to vary as the cube root of the juice 
velocity, a curve may be plotted giving heat transmission coefficients for juice 
velocities from 3 to 8 ft. per sec. with 6 ft. per sec. and B/M == 3*47 as a base. 
By the use of these curves, the effect of a change in juice velocity from the 
assumed standard of 5 ft. per sec. can be found. For instance, the 8-tube per 
pass 26-pas8 heater has a table velocity of 5*91 ft. per sec. Suppose the heat 
transmission coefficient is 3*67 ; this divided into tbe B. T. Units per sq. ft. per 
min. of 203 gives a mean temperature difference of 65*4. It can now be 
calculated that with a juice temperature from 80° to 212°F., the steam pressure 
required will be 4^ lbs. gauge. If the 8-tube per pass 26-pas8 heater had 50 tong 
in pla(ie of 57, then the heat transmission would be 177 B. T. Units per sq. ft. 
per min. and the velocity 6*18 ft. per sec. 

In the case of a slow velocity heater, when increasing the tonnage, the 
steam pressure will have to be increased. Taking the 7-tube 20-pass heater at 
38*3 tons and 4*55 ft. per sec., increased to 50 tons and 5 92 ft. per sec., gives a 
heat transmission of 265 B. T. Units and a coefficient of 3 67, which is a mean tem¬ 
perature difference of 72“2, coiresponding to a steam pressure of lbs. In this 
case the time of the juice in the heater is 50*5 secs. 


Mill and Boiling House Installations and Machinery 

in Hawaii.' 

By ARTHUR F. EWART. 

Letters were addressed to a number of mill engineers asking foi a list of new 
machinery that was being installed in their factories this year, and following are 
some of the particulars communicated:— 

J. Lewis Renton, of the Ewa Plantation Oo. stated that an electric 
magnet was installed behind the first nine-roller mill unit to remove iron from 
the bagasse blanket before entering the second nine-roller mill unit, being made 
part of the discharge roll scraper, and set at an angle of 46°. It was very 
successful in catching and holding practically all of the iron and steel passing 
this point. With the heavy tonnage at Ewa most of the damage to the rollers and 
the grooving from pieces of iron occurs in the second mill train. Boiler feed water 
regulators of the Oopes manufacture were tiled out on four of the boilers and 
gave such excellent service that they are to be placed on all of the high pressure 
boilers. One advantage of this type of regulator is its simplicity, the only working 
part being the boiler feed valve itself and the lever to it. A fusible disc type of 
low water alarm is being used also. Water meters were installed on the boiler 
feed, maceration water hue, and the mud press wash-water line. These are very 
satisfactory and a great help in the work and control of the factory. 

The milk-of-lime for liming at the mixed juice scales is now being circulated 
and mixed with an air lift operated by compressed air. While not as efficient 
mechanically as other means of circulation now employed, provided the other 
equipment is kept up mechanically, it probably pays for itself in cost of upkeep 
and average efficiency. An attachment to the cane scales on the empty oar side 
has been tried out for the past several months, ^this being an automatic 

' Presented at Third Annual Meeting of Association of Hawaiian Sugar Technologists* 
Honolulu, October 27th. 1924 (and here condensed). 
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registeriug device which will give direct readings of from 0*5000 Ibs.^ and has 
given such a good account of itself that an order has been placed for another for 
^e full oar scale. 

B. B. Kat, MoBryde Sugar Co., Ltd., said that his only new installation 
was a Peck strainer, wUoh gave very satisfactory results. 

Gboegb Ditnoan, Olaa Sugar Co., Ltd., enquired why fuel economizers are 
not used, especially in places having a scarcity of fuel. Even in new factories 
their use is not suggested. 

W. TAN H. Dukbb wrote: **The ordinary crusher roll consists of a shell 
fastened on a steel shaft; keying-up requires much time, this having to be done 
with the greatest care and accuracy, as otherwise it may happen that the shell 
works loose. The charges for putting on a new shell are often considered high, 
but when realizing the painstaking effort and skilful work required, it is clear 
that such work can only be done by expert and high-paid labour. The location 
of the key way in the pinion on one roll is done after the key way in the other roll 
has been fixed, because the pinion must be so fitted that the corrugations on the 
ehell and the teeth on the pinion correspond in their relative positions. 



^^When the pinion has as many teeth as the shell has rows of corrugations, 
ihe key is placed opposite the centre of a tooth in such a way that the centre of 
the pinion tooth corresponds with the centre of the corrugations on the shell. 
The shape of the corrugations of the crusher shell has a decided influence on 
the quality of the crushing. In the illustration, the space lettered A over 1 
and 2 is much smaller in the imperial type and the reabsorption of already 
removed juice is bound to be less. When the corrugations on the shell are badly 
worn, the distance A can be reduced by changing the position of the pinion teeth 
in relation to the corrugations on the roll; this is done by using an offset key in 
the pinion, as shown in the illustration. At Hamakua Mill Company, this was 
exactly the case. For years the extraction obtained with a crusher and 12-roll 
remained at about 95 per cent. Many suggestions were made, many improve¬ 
ments were executed, but the results were not changed. The crusher Was badly 
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worn and generally condemned until the local engineer, Wm. Cbaik, shifted the 
pinion on the shaft in the manner described aboye. From that time on, entirely 
different milling results were obtained, i.e., an average increase in extraction of 
between 1^ per cent, to 2 per cent." 

Mr. Sbthoub Tebby discussed pressure evaporation, stating that on this 
system it is general to use three cells as a triple effect operating at about 16 lbs. 
pressure in the calandria of the first cell down to 1^-2 lbs. in the vapour side of 
the last cell. This steam from the last cell is used in the vacuum pans, which 
operate at vacuum, as at present. The amount of steam required by the pressure 
triple is, of course, more than would be used in a quadruple operating at vacuum; 
but, as it is discharged at such a pressure as to be of further use in the vacuum 
pans, a considerable steam-saving is made. In this way, a unit consisting of a 
pressure operated triple supplying steam to the vacuum pans shows a large 
decrease in steam consumption over a quadruple and pans both operating at a 
vacuum. This new method gives a higher steam temperature and a correspond¬ 
ingly higher syrup temperature. To avoid discolouring the syrup, rapid 
circulating evaporators having a high transmission coefficient are used so that the 
concentration is rapid, and the time the liquor is in the apparatus is short, which 
also means that the amount of liquor in the body at one time is much less than 
at present. Due to the condition that exists in syrup (in that as the temperature 
increases, the viscosiiy rapidly decreases), a higher rate of evaporation is obtained 
for a given temperature drop at the higher temperatures of operation in the 
pressure evaporator. Incidentally, the engines supplying the exhaust steam to 
the evaporators have to work against a back pressure of 16-18 lbs. per sq. in. 

He also discussed vapour-comptession as follows-The heating steam enters 
the calandria of the first cell and the condensate is drawn off as usual. The 
vapour produced from the liquid in the body of the cell and which is at a lower 
temperature than the heating steam, depending on whatever temperature drop 
the cell is operated at, is taken from the top of the cell and put through a vapour 
compressor, where it is compressed up to the pressure and therefore the tempera¬ 
ture of the initial heating steam. The methods employed to compress the steam 
may be: A motor-driven vapour-compressor; a steam engine-driven vapour- 
compressor; or a steam injector using live steam to compress the vapour. The greater 
the amount of work obtained from a lb. of steam, the lower the compression 
pressure, but this means a small temperature difference and large heating surface. 
The practical range appears to be about 7 lbs., or a temperature range of 12°F. 

The Honolulu Iron Works Company recently made an installation of three 
large injector type compressors, also known as thermo-compressors, on the first 
cell of a quintuple effect for Los Mochis factory, in Mexico. The compressora 
were supplied with live steam at 100 lbs. gauge, and each lb. of live steam com¬ 
pressed 1*2 lbs. of vapour from 3 lbs. gauge pressure to 8 lbs. gauge pressure, 
thus supplying 2*2 lbs. of steam to the calandria. These 2*2 lbs. in the calandiia 
would evaporate about 2*2 lbs. of vapour, so that 1 lb. of live steam resulted in 
the production of 2*2 lbs. of vapour, which is slightly better than jt double effect 
pre-evaporator. _ 

Our contemporary, &ugar Newt, quotes from an issue of the Hawaiian Planitrt* 
Monthly of 40 years ago, as follows:—** The maceration process was invented end adopted 
years ago, and although seveial of the planters here are thoroughly satisfied that double 
omshing will pay, and are adding two-roller mills to their three-roller mills, still it has 
not, as yet, been demonstrated to their satislaotion that it will pay for them to adopt the 
maceration process—that is, the use of water to saturate tffe bagasse in its passage from 
the three-roller to the two-roller mill,’* 
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The White Grubs of the Suoab Cans Soils m Pui. R. Veitch. Agri‘- 
cultural Report No, 5* Colonial Sugar Refining Co,^ Ltd, March^ 1922, 

White grub is hardly a major pest in Fiji cane fields, but a description of its 
actiyities will be of interest to those planters elsewhere where damage by white 
grub is more serious; in Fiji there are great numbers in the cane fields, but 
natural conditions are present which inhibit any really dangerous activity. This 
comparative harmlessness is, in the main, traceable to white grub being indigenous 
in the islands; and it is thus living in its natural state, and has a considerable 
number of enemies. And this opens up the prospect that, in other countries into 
which it has been introduced, this pest will ultimately also become less of a menace, 
as soon indeed as the balance of nature is restored, and it reverts to its natural food, 
the humus in the soil. This bulletin is on a par with those already noted by the 
same author and maintains the high standard set by them. 

There are three species of white grub attacking sugar cane in Fiji: Rhoj>aea 
vestita occurring on sandy soils, R, auhnitida on red and alluvial, and Adoretus 
verautus on all soils; but the damage done by the first named alone is important 
and the bulletin is mainly devoted to it, although all three, together with the 
natural enemies of the first are illustrated on the four plates. The eggs of Rhopata 
veatita are found in the sandy soils of the coast laid singly at the depth of 15-20 ins,, 
being especially abundant in June and July : the period of incubation lasts on an 
average for 28 days, and practically all of the eggs hatch, although the number laid 
by each beetle is not more than about 30. The full-grown grub is about 1 in. long 
and a quarter broad, deeply wrinkled, and slightly hairy. The body is cieamy 
white with the exception of the last segment, which is greyish, owing to the 
contents of the alimentary canal showing through : the head and its appendages 
are reddish orange, and the legs and stigmata a clay yellow. Most of the grubs 
are found at a depth of 6 ins. below the surface, in the cane fields usually under¬ 
neath the stools. They also attack maize, but large quantities are found in 
abandoned fields, lendering fallowing useless in their control. Their food 
consists mainly of decomposed organic matter, distributed through the soil which 
they take in in very large quantities; living tissues only enter into this food in 
small proportion, but include cane roots; therefore, when they aie present in 
large numbers, considerable damage may be done. They are specially injurious 
to young canes, one half to three quarters grown, from January to March, when 
they also attack shoots which they almost sever. Their presence is revealed by 
the yellowing of the leaves; the older plants sufier less, but the yield is decreased. 
The duration of this stage is from nine to ten mouths. 

About April they enter the pre-pupal stage, cease feeding and shrink, while 
the greyish colour of the last segment disappears owing to the absence of ingested 
matter; they become sluggish and eventually prepare an unlined earth cell 6 to 
18 ins. below the surface. After a couple of weeks they become pupae and 
remain so for about 31 days during A])ril and May. The pupa resembles the 
adult beetle, with the wings, wing cases and legs bound up in a sheath closely 
pressed to the body. The beetle when fully formed remains for 2-3 weeks in its 
chamber, hardening and darkening, and the most abundant swarming occurs 
during June and July. They hide during the day and emerge after sunset, 
noisily buzzing about posts, etc., for half an hour before feeding. Their food 
plants are the guava, palms, rain trees and sugar cane, but they do little damage. 
All the stages are passed through in about 12 months. 
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Rhopam vestita has many natural enemies in Fiji, which, although the 
damage caused by it is serious enough, serve to hold it in check. It is readily 
attacked by various wireworms, the commonest being Momcrepidiua pallipes 
which, like this white grub, only occurs in the sandy soils. It seizes the grub 
behind the head and extracts the contents of the body, and careful counts have 
placed the number of victims for each wireworm at 57 during the season. This 
wireworm does not attack the sugar cane and is therefore purely beneficial. 
Others less frequently met with also attack the cane, while any benefit derived 
from the sugar cane wireworm {Simodactyhia ctnnamomemy is wholly put into the 
shade by the damage which it causes to the crop. The large black and yellow 
wasp (Diecolia ovalauentis) is an important factor in control. It digs into the 
ground, seizes a suitable grub and paralyses it with its sting; and then lays an 
egg on the abdomen of the helpless grub. This hatches, feeds on the body con¬ 
tents, and passes through its stages aitu^ to emerge as a wasp in due course, 
which feeds upon the honey of flowers. Mites are found on the grubs chiefly in 
the laboratory and are not an important factor in the field. Lastly, mynahs 
destroy large numbers during agricultural operations. 

Of control measures the most effective would be to delay planting until the 
end of Apiil, when the grubs enter the pre-pupal stage; but the loss of the first 
four mouths with good rams and heat would more than counterbalance any 
advantage gained by this method. Collecting and destroying the grubs or beetles 
are not justified in the present condition of labour; although considered worth 
while at Labasa, where they are practised. Fiequent ploughing would bring up 
large numbers for the mynahs which follow in the fields, but this would be agri¬ 
culturally inadmissible in such sandy soil. Powerful lights attract comparatively 
few beetles, and these chiefly males. Impressed by the success which the author 
witnessed in Hawaii with the parasite Scoha manilae^ broods were introduced 
into the island by him; but these have as yet not been met with in the fields. 
This, he notes, does not necessarily mean total failure, for the same thing occui red 
at first with Ceromaata aphmophori, and this has now appeared and is doing 
excellent work in Nausori. The bulletin concludes with short references to the 
Qither two white grubs of Fiji. 

^ Present Knowledge of Mosaic Diseases. Melville T, Cook, Journal of the 
Department of Agriculture in Porto Rico, VIII, 2, Aprils 102If, 

This paper commences with a brief summary of diseases of this type which 
appear to be of an allied character: yellows, curly leaf, leaf roll, mosaic. It is 
regarded as probable that such diseases, although only recently drawing much 
attention, may have existed for a long time. Peach yellows in fact seem to have 
been known in 1797, while the first definite record of a mosaic disease was made 
in tobacco in 1859, although this form was only studied and named mosaic in 
1885. The peach disease occupied the stage for many years but, later, the name 
was extended to similar diseases in potatoes, tomatoes, sugar cane and other crops. 
Sugar cane mosaic was first recorded under the name yellow stripe in Java in 
1890 ; it was noted in Egypt on imported Java canes in 1909, in Hawaii in 1910 
and in Porto Kico in 1916. The present paper is a brief discussion of the various 
theories advanced from time to time as to its cause, which is still undetermined. 

1. Bud variation, —This was suggested in Java, as the workers there failed 
to find any causal agent and also failed to transmit the disease artificially. 


1 J.N.J., 1W5, p. 320. 
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2. The soil theory,’^Although this has been held as the cause of the disease 
by a number of investigatorsi it is generally recognized now that the soil or any 
manuring or other treatment of it cannot be regarded as an actual agent. 

3. The bacterial ^Aeory.—-This was bound to come, with the development of 
bacterial knowledge. It was first advanced by Mat in 1886, and was supported 
by various other workers up to 1900. Some indeed claim to have discovered the 
causal bacteria, but no one bas been able to give any definite proof. 

4. The protozoan theory, —First a<lvooated by Ianowski in tobacco, but 
without proof and not at the time attracting much attention. Matz in 1919 
found such bodies in diseased sugar canes, but later doubted their connexion with 
mosaic. Kunkel in 1921 found protozoa-like bodies in maize, and later in sugar 
cane; but again was not able to offer any proof. Nblson in 1922 (P) found 
comparable bodies in tomatoes, but later studies revealed similar ones in healthy 
tissues. The author found protozoa in sug.ir cane affected by mosaic disease, 
together with profound differences between the cells of healthy and diseased 
plants. But it is not at present determined whether the bodies found are the 
cause or result of the disease. 

5. The physiological theory, —At one time more generally accepted than any 
other, this theory was developed in connexion with the studies of the disease in 
tobacco. Stubois in 1899 ascribed it to injuries, or to soil and atmospheric 
agencies. Htjxgeb (1903 and 1905) stated that the disease was the result of dis¬ 
turbed metabolism, which might be the result of meteorological oi soil conditions. 
Westbbdijk (1910) called attention to certain data which indicated that it might 
bo due to the intensity of the light. While, however, it is very unlikely that any 
of these agencies can be looked upon as causative, their study must not be 
neglected, because of their infiuence on the severity of the disease. The soil 
appears to be connected with wheat mottle and wheat rosette, the temperature 
with potato mosaic, and moisture with that of the sugar cane; and all of these 
factors must therefore be studied with regard to the latter plant. 

6. The enzyme theory, —This is closely associated with the last. Woods found 
an abnormal increase in oxidizing enzymes in the diseased cells, with an excessive 
accumulation of starch and a defective transmission of the same; this was demon¬ 
strated by the author in peach yellows (and by the writer of this review in spike ” 
of the sandalwood); but does not offer a proof that the enzyme theory is correct. 
The author (Oook) is investigating the matter with regard to the sugar cane, and 
has found interesting physiological disturbances, which appear to be connected 
chiefly with the photosynthesis and metabolism of the plant. From the physio¬ 
logical standpoint, he regards cane mosaic as starvation ” induced by these 
disturbances, but their cause still needs elucidation. 

7. The virus theory, —This was advanced by Beijerinoe:, who had previously 
held the bacterial theory; he explained mosaic by the presence of a ** contagious 
living fluid,” soluble, diffusable, and capable of increasing in amount. It is 
evident that mosaic disease can be transmitted from plant to plant; in tobacco 
merely by contact or even by the handling of diseased and then healthy plants; 
in some cases by pruning and in others by inoculation (Oolemak has transmitted 
the sandalwood disease by grafting); in certain plants it is definitely passed on 
by insects. In some few oases it is transferable between plants of different 
species, and in others it is carried by plants without their showing its presenoe 
(the case of the POJ seedlings of Java will readily occur to readers in this 
connexion). 
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Mosaic Iivvestjoations at Central Cambalaohe (Preliminary Bepobt). 

Carlos E. Chardon. Ibid, 

Sugar oatie mosaio was first reported in Porto Bioo in 1916 from specimens 
obtained in the Areoibo valley ; and it is oonsideied probable that it had already 
been present for several years, because of its widespread character in the fields. 
It rapidly became epidemic during the next five years, and by 1919 the whole 
island was invaded excepting the isolated valley of Yabucoa. More recently some 
oonsideiable advance has been made in the control of the disease, partly by 
roguing, but more especially by the displacement of the old Cristalina and Bayada 
canes by the immune Uba and the lesistant P 0 J seedlings derived horn a cross 
between a north Indian variety and thick tiopical cane. These latter are not 
however sufficient; for in certain parts Uba has been found not to yield a depend¬ 
able amount of sugar. This occurs, for instance, on the alluvial soils in the north 
east of the island, including among others the valley of the Arecibo. These 
valleys contain thousands of acres of excellent sugai land, but mosaic is wide¬ 
spread and is reported to have reduced the yield of sugar in a single year by one 
half, involving a calculated loss in one concern alone of $480,000. Uba does not 
succeed in rich alluvial soils like these, where the rains aie frequent, and it has 
been discarded. The P 0 J varieties 36, 213 and 234 appear to be promising, but 
have not as yet had a fair trial, because of the spectacular appearance of B H 10 
(12) and S 0 12-4 in the island, with their luxuriant vegetation and enormous 
yield of sugar, which seedlings promise to cover a wide ai ea in the island during 
the next few years.” These two canes are at present giown on about 700 acres in 
the Arecibo valley, and during the next year will probably cover practically all 
the alluvial soils of the Cambalache field. Boguing has never been applied here, 
and mosaio is widespread, some of the fields showing 80 per cent, infection. The 
whole situation thus requires careful consideration. In the first place it has been 
noted that the effect of mosaic on the two newly introduced seedlings is not nearly 
so disastrous as on most thick tropical cane varieties, and this is especially so 
in B H 10 (12). Their local behaviour has now been noted up to second ratoons, 
and appears to have been very satisfactory in spite of the high degree of infection. 
But will this resemblance to the P 0 J seedlings continue ? If it does not, their 
replacement, once they are the dominant forms, will entail a considerable loss ; 
and if it does, a bright future opens up for not only Porto Bico but possibly other 
countries similaily placed. The somewhat hasty generalization that all thick cane 
varieties are unable to withstand this disease may have to be reconsidered, and it 
is obvious that a more carefully worked out series of experiments is called for, 
before giving in to the necessity of planting inferior kinds like Uba. Chardon, 
in these circumstances, decided at once to open a nursery for the production of 
seed cane on a large scale, as a sort of reserve in case of disaster; and on this 
nursery to conduct a series of varietal tests with as many kinds of cane of value 
as could be got together. But in the present full occupancy of the sugar cane 
lands and the prevalence of mosaic, the choice of site presented a very real diffi¬ 
culty ; and his solution of this difficulty is of sufficient importance to all interested 
in the disease, to be recorded somewhat fully, even though the results are of a 
preliminary character. 

And here the author made use of an extremely interesting observation noted 
during field experiments on the southern coast of Porto Bico, and published in 
the 1921-22 Beport of the Insular Experiment Station; namely, that the per¬ 
centage of infection in a heavily diseased area in the*fields near to the sea was 
much less than in those further inland. To give actual figures, while the inland 
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fields showed 90 per cent, of canes affected, those near to the sea shore showed 
10 to 16 and, in one field, only 6 per cent. He there suggested that this might 
have something to do with the salt spray which would make the cane leaves 
unpalatable to the insect carriers, or indeed that the salt-loving plants of such 
areas would not afford the insects suitable food and would thus diminish their 
numbers. Be that as it may, a careful examination was made of a soil survey 
conducted on the north east coast in 1902, one of the maps of which is reproduced. 
There are three types of soil in the Arecibo valley : A i on the map signifies 
Arecibo loam, a black tenacious soil of varying thickness, with yellow tenacious 
loam as subsoil. This is usually of poor agricultural value, but in places it is 
deep and rich, as around the Cano Tiburones near the sea (shark lakes P). Aal 
18 the Arecibo silt loam which comprises the alluvial valley of the Arecibo river, 
one of the most important agricultural regions in Porto Bico : a rich brown loam 
of varying depth and uniformity, which is all planted with sugar cane for the 
Camabalache and Los Canos centrals, and affords excellent sugar cane land. Ta 
or Tanama stony loam' occurs further inland, and is a tenacious red loam derived 
from tertiary strata as the result of weatheiing of the original limestone plateau : 
it 18 rather poor and usually placed under bananas, etc , but where communications 
are easy, also under sugar cane. 

Sites fora possible nursery were selected in all of these and planted in March, 

1923, to a considerable number of varieties which are now engaging attention in 
the island, the seed being obtained from the Insular Experiment Station. It was 
noted that in these varieties there was a great variation in the degree of infection, 
when grown for nine mouths and then examined; but it was, as had been antici¬ 
pated, remarkably low in the cane varieties grown on the Arecibo loam, thus 
corroborating the previous observation male on the south coast. Full details are 
given of the varieties planted and the treatment of the soil in each plot, with the 
amount of infection of each variety ; and averages are struck for the whole of the 
plants grown. In the Tanama stony loam the infection had reached 90 per cent., 
while the average for the Arecibo silt loam was 10*41, and for the Arecibo loam 
1*67, the rate here varying from 6*61 to 0*72. The standard variety in this 
latter tract, which is regularly planted with cane near the lake, is the Yellow 
Caledonia; and this variety was only infected to the extent of 1*12 per cent. 
Incidentally, it was noted that one Porto Bico seedling, PB433, surpassed all 
others in yield and sugar content, but we note that B H 10 (12) is not in this list. 
The full report of this interesting experiment will be worth reading. It is stated 
that a large nursery has been started in the same locality, 26 acres in extent, and 
that at the time of writing, the infection was only 0*43 per cent. 

Canb Varieties Besistant to Salt Lands. F. 5 Earle. Ibid. 

This short paper, like the last, is in the nature of a preliminary report. On 
both coasts of Porto Bico there are various tracts of laud too salty to permit of 
the growth of ordinary cane varieties; and they are more frequently met with on 
the south side, where the climate is drier and irrigation is more common. 
Without proper drainage arrangements, such laud is bound to become salty if not 
alkaline in due course; and this appears to have been the case with lands 
formerly growing good crops of cane in these tracts. Before starting reclamation 
work, it became necessary to get some idea as to which kinds of cane were likely 
to prove more resistant, for it was already known locally that Uba and Sealy 
Seedling were more resistant than Cristalina, Yellow Caledonia and Cavengerie. 
Ninety-three varieties were accordingly planted in small plots of about 20 sets 
each, on land where Cristalina had failed completely. It is presumed from the 
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context that the results given iu the paper were obtained some six months after 
planting. As was to be expected, germination was slow and uneven (there is of 
course a tendency for salt to accumulate in the upper layers of soil, where 
evaporation exceeds rainfall, and the young shoots would be more sensitive to 
such conditions than those whose roots had penetrated to deeper layers). 

After three weeks only 4 kinds showed as many as 20 shoots, 23 between 19 
and 10, 27 between 9 and 5, 34 between 4 and 1, while four did not geiminate. 
Some that had germinated most piomptly and uniformly soon began to turn 
yellow and fail. At the time of writing, however, a number continued to show 
good colour and vigour; and it was observed that the seedlings from Demerara 
were more successful than those from either Barbados or Porto Eico itself. 
Among the last named, 41 seedlings were tested, and only 2 to 3 of these 
appeared to show satisfactory giowth, and many were failing completely: a 
similar number were good among the 17 Barbados seedlings, while the 
8 Demerara seedlings were quite good, with the exception of D 433. The author 
suggests that this success among the Demeraia seedlings might have been 
expected, because ot the low maritime sugar lands in that countiy, and seedlings 
would be thus tested for resistance wheie the soil would of necessity still be 
slightly salty, whereas the seedlings in Barbados and Poito Eico were raised on 
the uplands without refeience to salt land. 

At the time of writing, Bamboo Blanca, Penang, Eose Morada and Uba were 
the best of the older kinds : B208, B 6536 and BH 10 (12) showed up best from 
Barbados; D 117, 448, 504 and 625 were quite satisfactory, while D 109, 350 
and 1135 had equally good shoots, but an uneven stand; and of local seedlings 
PE 460, 11 (874), 18 (153) and 18 (171) sf^ll gave some promise, but PE 202, 207, 
260, 271, 328, 417 and 449 were already complete failures. The final lesultsof 
the experiment will be awaited with interest, as it is of consideiable practical 
importance locally. (It is to be hoped that analyses of the juice will be made, as 
well as the total weight of canos, for from experience elsewhere it is known that 
cane plants grown on salty soils, while showing good enough growth, may have 
juice from which it is impossible to j)roduce crystalline sugar. There appears to 
be a marked tendency for the common salt to be retained in the juice of such 
plants, not, it is true, as sodium chloride but as this salt of potassium, which 
inhibits the foimation of sugar). 

TassELING. O. C Markwell. Report presented to the Third Annuaf Meeting of 
the Association of Hawaiian Sugar 'JechnoIogistSy Honolufiiy Octohery 

This paper may be taken as an addendum to the fuller one presented by 
Alexander in the previous year;* and reprints, practically without remarks, 
reports received of observations sent in by several planters, with their respective 
views. The following appears to be the gist of these papers, although it is not 
always easy to get at the exact meaning of some of the “ key sentences. 

W. 0. Jennings, Hawi Mill and Plantation Company, deals only with 
mature or second year canes. He first made an effort to throw further light on 
the effect of arrowing on the juice of the cane, and had samples-of four varieties, 
D 1135, Yellow Caledonia, H 109 and Striped Mexico, analysed in January, 
March and April, the time of arrowing being presumably about November. As 
a result, he found the juice uniformly richer in D 1135 canes which had flowered, 
and the exact opposite in Yellow Caledonia, while the results were uniform 
neither way in H 109 and Striped Mexican. These results will have to be some¬ 
what modified when the counts of flowering are considered in the same varieties 
in the same fields. Yellow Caledonia flowered very rarely and the counts are not 
given: D 1135 had 82 to 94 percent, arrowinj; stalks (5 counts): Striped Mexican, 

Cf., /.N.J., 1925, 14-18.. 
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82 to 93 per cent. (13 oouuts): H 109, 90 to 99 per cent. (15 counts). Details are 
also given of the vigour of the non-arrowing stalks and, invariably, these appear 
to have been thin or poorly grown. 

B. Fexhallow made counts in December, 1923, on the arrowing of mature 
Striped Mexican (16), H 109 (16), Lahaina (6) and Yellow Caledonia (4), and 
certain other varieties with fewer oouuts. These were plants or ratoons, grown 
on mauka, ordinary elevation, and makai fields. To all appearance the amount 
of flowering on this estate is considerably less than on that referred to above, and 
the greatest variations occur all through. Striped Mexican varied from 27 to 
70 per cent., H 109 from 29 to 79, Lahaina from 20 to 61, while Yellow Caledonia 
showed a uniform 5 per cent, (mauka only but both plants and ratoons). 
Occasional notes added, on H 109 and Lahaina, show that the parts of the fields 
under heavy cane gave the highest percentage of flowering. 

As to immature (first year) cane, the author remarks that arrowing is usually 
regarded as undesirable because of decreasing the yield. Of the standard 
varieties, H 109 and D 1135 have the highest percentage of arrowing canes, while 
it is comparatively light in D 1135 and Striped Mexican. H164 is the earliest, 
Badila is late and H 5001 seldom flowers. Pbnhallow sent the following 
observations made on November 3rd, 1923: D 1135 was flowering in all fields, 
Lahaina in some fields, Striped Mexican and H109 showed a few flowers in some 
fields, Wailuku 4, 5, 11 and 13 very few. W 22 never flowers, and this is said to 
be the case with the Hawaiian variety Puaole. 

The factors influencing arrowing are dealt with under a separate heading, 
and great diversity of opinion appears to exist. The results of Jennings^ 
observations already given show quite conclusively that, under his conditions, 
the canes which do not flower are, in freely flowering kinds, generally thin or 
otherwise poorly grown; and this is corroborated by Pbnhallow, who sent in a 
number of observations on W 5 and W 9, makai and mauka grown ; in all oases 
a low rate of arrowing is reported in places where the growth was poor or arrested. 
On the results of notes made on Yellow Caledonia grown under different con¬ 
ditions, he says ** The canes had very good growth for their age. The fact that 
the cane grew so fast shows that a great deal of vigour was in the plants. When 
growing conditions became adverse, this vigour had to be turned to something 
else and the cane, already large enough, turned it to producing seeds.** 

W. W. G. Moir (Maui) takes, however, a different standpoint and supports 
his view by a number of examples, drawn from the varying treatment accorded 
to H 109 cane. His idea is that arrowing all depends on the regularity and 
evenness of the treatment, whether good or bad, during at least the three months 
previous to the usual flowering period. Any irregulaiity will at once induce 
flowering, whereas perfectly regular agricultural practice will inhibit flowering 
to a large extent. He thus believes that the extra arrowing seen along water¬ 
courses is due to the lack of regular treatment because, presumably, of the 
occasional flooding; Pbnhallow, on the other hand, puts it down to the 
additional growth of the cane, although this of course will be due to its particular 
environment. 

Lastly, F. W. Bboadbent (Maui) traces the influence of various doses of 
reverted phosphate upon the subsequent flowering of Yellow Tip canes at Koloa, 
on mauka lands 600 ft. in elevation. He gave doses of 0, 500, 1000, 1500 lbs. 
per acre, and observed corresponding percentages of arrowing of 38*7, 19*25, 
8*00, and 7* <6 respectively. He ascribes the heavy arrowing in the former oases 
to the stunting action of the smaller doses of manure. DAB 
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Efficiency of Filtration judged by Physical Tests.’ 

By K. B. LINDF0R8, Michigan Sugar Go, Saginaw, Mich., XJ.S.A. 


The methods at present used in sugar factory laboratories do not furnish 
reliable information in regard to filtration efiectiveness of difieient kinds of filter 
presses or the improvement obtained by treatment with clarification processes 
and filter aids. Apparent and real puiity are practically unafPected, and ash 
determination is of little value, as most of the material removed is organic. 

It is here proposed to introduce rapid, uniform methods of physical 
examination and standards of visible and colloidal turbidity, and to report these, 
as well as the viscosity and surface tension, in terms conveying a definite meaning 
to the average practical sugar man. With the aid of physical tests it will become 
possible to check variations in the work, and also to express filtration effectiveness, 
including results obtained by different methods, in definite figures. 

Surface Tension. 

Previous investigations by the author* and the careful woik of H. S. Paine 
and associates,^ established the fact that surface tension furnishes the best 
available means for checking the removal of colloids or gums. Du Nouy’s 
surface tension apparatus permits the determinations to be carried out in a few 
minutes. Although the amount of gums removed by filtiation is not regularly 
proportional to the increase in surface tension, it is undoubtedly better for 
practical control work and comparative purposes to expiess this increasj as per 
cent, of gums, even if the relation between the two factors has not yet been 
accurately determined. 


Surface Tension and Estimated Per Cent, of Gums« 


Surface 

tension 

Dynes 


^ 1 
Gums 

Per cent. 

Surface 

tension 

Dynes, 


Gums 
Per cent 

76-0 

.... 

0-00 

69*7 


0-19 

74*6 

.... 

0 02 

69*4 


0*21 

74 2 


0-04 

590 


0 23 

73 7 


0 06 

58 5 


0*25 

72*8 


0-08 

67*9 


0-27 

64-0 


0-10 

67*1 


0*29 

60*8 


0 12 

66-7 


0*31 

60-4 


0-14 

54 0 


0-33 

60 1 


016 

53 0 


0*35 

59-9 


0 18 





Pfocedurf.—Dissolve 26 gims. of granulated sugar, thick juice, syrups, and 
molasses, dilute to 100 c.c.; and determine the surface tension at 20'’C., when 
the corresponding amount of gums are obtained directly from the table. Thin 
juices are tested directly without dilution. 

As the depression of the surface tension varies with the composition of the 
gums, it is probably impossible to prepare a table giving accurately the relation 
between the two. Nevertheless, even the approximate figures given in the table 
have several advantages over the report of the result in dynes per cm., one of the 
chief of which is that it conveys a meaning to the practical sugar man, who 
probably does not know the significance of the scientific terms. 


' Presented before the Division of Sugar Chemistry at the 69th Meeting of the American 
Ohemioal Society, Baltimore, Md., April, 1995 (here abridged). 

* /.A/., 1924,315,556. > 1935,147, 310, especiall^,Table VII. * Table here abridged. 
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Yiscosity Brix and Viscosity Purity. 

It is important to note that influence on viscosity is the immediate avenue 
through which the eflect of hydrophile colloids is made manifest during factory 
operation. Increased viscosity diminishes the rate of diffusion and consequently 
retards boiling and crystal growth.*’ The amount of these hydrophile colloids 
or pectins present in thick juice is ordinarily too small to be detected by the 
viscosity, unless the work is carried out with a degree of refinement impracticable 
in routine. In green syrups, second massecuite and molasses these impurities ai'e 
concentrated to a point where their influence can be readily observed. 

When only comparative results are required, a 100 c.c. pipette, enclosed in a 
glass tube through which running water passes to maintain a constant 
temperature, will serve. A pure sugar solution may be used to standardize the 
apparatus, the concentration of the sugar solution being determined by 
polarization By recording the results in the form of a graph the intermediate 
points can be directly found. The concentration or Brix corresponding to the 
number of seconds required to empty the pipette can be read without further 
calculation. For practical purposes it is suggested that this figure be directly 
reported as viscosity Brix, and all reference to centipoises be omitted. Thus, in 
the diagram a time of 140 seconds would correspond to 62 viscosity Brix. The 
polarization divided by the viscosity Brix gives the viscosity purity. 

As the viscosity purity is largely independent of concentration, it furnishes a 
means of comparing syrups of different periods and from different plants. 
Important deductions can also be drawn from the relation of viscosity purity to 
the apparent purity. Normally the two purifies should be almost identical: a 
higher viscosity purity indicates the presence of salts lowering the viscosity and 
comparative absence of gums; a lower viscosity purity shows that abnormal 
amounts of gums have accumulated in the syrup. Hence a decided increase in 
the viscosity purity on filtration is a proof of good performance. All viscosity 
determinations should be made at 20^0. or calculated to that temperature. 

Turbidity. 

Turbidity that can be observed by ordinary light is here referred to as 
“visible turbidity.” The cloud appearing when a tube of the juice is subjected 
to the action of a strong narrow ray of light is called “colloidal turbidity.” 

Standard turbidity solution.—Eub 0*6 grm. of powdered anhydrous 
‘ ‘Bentonite” with several portions of cool water in a mortar until uniformly mixed. 
Add 0'2 to 0*4 grm. of gum arabic, make up to 500 c.c., place in a shaking bottle, 
and shake vigorously for 10 minutes. Pour into a 500 c.c. graduate cylinder and 
allow to stand for 24 hours. Adjust a syphon so that the inside leg just reaches 
the 250 c.c. mark and draw off the supernatant liquid without disturbing the 
lower half. The solution drawn off is standardized in the Jaokson turbidimeter. 

Caramel solution.—Weigh out about 4 gnns. of granulated sugar in a 
platinum or fused silica dish. Heat over a small flame until the sugar is 
completely caramelized, digest repeatedly with small portions of water on water 
bath until the caramel is completely dissolved, make up to 200 c.c., and mix. If 
the solution, diluted with ten parts of water, shows turbidity with Horne’s 
turbidisoope (see below), it is filtered through a thick asbestos mat until abso¬ 
lutely clear. 

1 Albxardkb, Ind . and Eng . Chem ., 1934, IS, 1140. **BentoDite**oaii be obtained from the 
author of this article. 
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Determination of visible turbidity. —The determination is carried out in the 
Jackson turbidimeter, a 75 cm. glass tube (preferably inclosed in a brass tube of 
the same length) being used. The syrup is introduced gradually along the side 
of the tube by means of a large pipette until the flame of the candle underneath 
the tube can no longer be distinguished. The reciprocal of the depth of the liquid 
in centimetres multiplied by 100 gives the turbidity. Thus, a depth of 100 cm. 
corresponds to a turbidity of 1*00; 50 cm. to 2*00; and a depth of 13*7om. to a 
turbidity of 7*30, 

For the determination of the turbidity of juices too clear to be read directly, 
the following method is proposed: 

(a) Pipette 100 c.c. of the standard turbidity solution into a 500 c.c. flask, fill 
up to mark with a 2 ^ (52*0 grms. to 100 c.c.) solution of cube sugar (filtered 
through asbestos if not absolutely clear), mix, and determine turbidity as above. 

(5) Pipette 100 c.c. of the standard turbidity solution into a 500 c.c. flask, fill 
up to mark with solution to be tested, mix, and determine turbidity as before. 
If the turbidity of granulated sugar is to be determined, a concentration of 
52*0 grms. sugar per 100 c.c. is recommended. 

To obtain the turbidity of the juice, deduct the turbidity found undei (o) 
from the turbidity of the juice mixture (5), and add one fifth of the difference 
(as correction for the dilution) to the difference. 

Example: Suppose the turbidity of the diluted standard (a) to be 1*905 
(52*5 cm. depth), that of the juice mixtuie (5) equal to 2*075 (48*2 cm.); then the 
turbidity of the juice is 0*170 ^ X 0*170 or 0*170 + 0*034 = 0*204. 

Determination of colloidal turbidity.. D. Horne recently designed a 
simple turbidiscope ‘ consisting principally of a black sheet-iron cylinder, 
inclosing a powerful electric bulb (200 to 250 watts). At the level of the 
luminous wire in the lamp there is a slit about 5 mm. wide passing all around 
the cylinder. A circular test-tube rack is attached to the cylinder. When a test- 
tube with juice is placed in the rack, the powerful electric light makes the 
colloidal particles in the juice appear like a luminous cloud, like dust in a ray of 
sunshine. 

Dilute a part of the standard tuibidity solution until it has a turbidity of 
exactly 5*00 (20 cm. depth in the Jackson turbidimetei). One cubic centimetre 
of this solution diluted to 50 c.c. will then have a turbidity of 0*1. Prepare a set 
of standards by placing 1, 2, 4, 6, 8, and 10 c.c. in 50 c.c. Nessler tubes, add 
sufficient caramel solution to impart appioximately the same colour as that of 
the juice under examination, mix after filling up to mark, and compare with the 
sample to be tested. 

Thin and thick juices are tested without dilution; of dark liquors such as 
green syrup and molasses, the normal solution (26 grms. to 100 c.c.) is taken and 
the result multiplied by 4. If the uniform slit were replaced by one of varying 
width, so that the openings in front of the tubes would be l-l~4~2~2-5-3-3-4-4~ 
5-5 mm., it would be possible to compare illuminated fields of varying thickness 
and thus check the relation to the standard found by dilution. Furthermore, 
such an arrangement would make it possible to compare a syrup before and after 
filtration and roughly determine the proportion of colloidal turbidity eliminated. 

It saves time to prepare a 200 c.c. solution of double normal weight when 
testing wash syrup, green syrup, or molasses. Half of this volume can then be 
used for polari^tion by Horne's method, 50 c.c. for surface tension, and 50 c.c. 
for colloidal turbidity. 

^ Ind. and Eng. Chem. (1924), 626* 
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Applioatiok. 

With the aid of the foregoing methods the improvement obtained at a filter* 
press station can be definitely expressed as is shown in the following typical 


report: 

Before 

After 


filtration. 

filtration. 

Improvement 

Surface Tension : 

Dynes 

54*4 

62-1 

7*7 

Per cent, gums 

0*33 

0*11 

0-23 

Viscosity : 

Brix 

66-1 

69-1 


Purity 

87*8 

88-2 

0*4 

Turbidity : 

Visible 

6 00 

2*38 

2*62 

Colloidal 

2*4 

1*2 

1*2 


By comparing the improvement obtained with different types of filter-presses, 
cloths, or filter-aids, their relative value can lapidly be found. The rate of flow 
must also be taken into consideration, however, especially in judging the 
effectiveness of filter-aids. 

Although further investigations of the tests herein described still remain to 
be carried out, this paper is now published in the hope that it may lead to a 
discussion out of which officially recognized methods, especially for determination 
of turbidity, will be developed. In the meantime the tests will aid in controlling 
the work in refineries as well as in beet sugar factories, and also help in solving 
perplexing problems of filtration. 


Temperature and Analytical Changes in Sugar Liquor 
during Bonechar Filtration.’ 

By H. I. KNOWLES, 

Atlantic Sugar Refineries, Ltd., St John, N.B. 

The property of removing certain inorganic salts, in addition to organic 
matter, from impure sugar solutions distinguishes bonechar from other chars. 
The manner in which bonechar acts, however, is not fully understood; and 

consequently mysterious occurrences in 
the operation of bonechar filters are apt 
to be attributed to eccentricities of tMs 
otherwise admirable decolorant. To 
determine the cause of certain difficulties 
.encountered in the operation of char 
filters, most refiners have at some time 
sampled and analysed liquor taken from 
different parts of a filter during operation. 
Some of the results of an investigation of 
this nature are herein presented. 

A bonechar filter was equipped with 
nine sampling pipes, four of which carried 
Fiourb 1 . resistance thermometer^ to the point of 

'Samplin g. The arrangemen t is shown in F igure 1, which indicates also the manner 
of filling the filter with char. The char fiowed through a funnel set in the mouth 
of the filter, and the cone of of char thus formed was levelled by hand every hour 
during the lO to 12 hours required to fill the filter. 

> Pre8ented#afore the Dlvlston of Sugar CbemUtry at the 69th iflsIUng of the Amerloan 
<niemioal Society, Baltimore, lid,, U.S.A.,^ 9 rU, issft. 
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Traiperature and Analytical Changes in Char Liquor* 


The distribution of char in a filter filled as desoribed leaves much to be desired. 
The average sievings of ten samples taken, prior to levelling, at the centre and at 
the side of the filter are shown in Table I. The screen analyses were made on a 
sieve shaker with Tyler testing sieves. 


Side 

Centre 

Per cent. 

Per cent. 

. 31 7 

.. 20*0 

. 37*8 

30*6 

. 21*5 

.. 21*8 

4*3 

6*8 

. 3*7 

8 2 

1*4 

.. 13*9 


Tabu I. — OaiBT or Bonbchak in Filtbr. 

On 16 mesh . 

On 24 mesh.37*8 

On 30 mesh . 

On 36 mesh. 

On 60 mesh . 

Through 60 mesh. 1*4 

The larger amount of fines in the char taken from the centre section of the 
filter is typical of other teste. The results do not tell the whole story, however, 
for the fineness of the portion through 50 mesh is important. 

The efiects of char distribution on the operation of a filter are more 
conveniently shown when but one class of liquor is run on the filter. It was 
found that second liquor—in this case, liquor composed largely of twice-filtered 
wash syrup—showed more noticeably and perhaps more accurately the changes 
taking place. 

The first effect of unequal distribution of char is noted during the settling 
period. Table II shows the percentage of colour removed from liquor sampled at 
regular intervals during the settling period near the bottom of the filter. Colour 
was measured by comparison with colour standards made from glycerol coloured 
with caramel. 


Tabu JL —Pbr cbnt. Colour rbhotbd during Sbttling Period. 

.-Sampling Point-^ 

7 9 8 



7 

9 

8 

Hours from 

Side 


Centre 

start of setting 

Per cent. 

Per cent 

Per cent 

2-75 

76 

.... 93 

.... 96 

3*00 

76 

.... 96 


3*26 

73 

.... 96 

91 

3*60 

76 

.... 96 

91 

3*76 

76 

.... 96 

91 

4*00 

76 

.... 93 

87 

4 26 

76 

.... 93 

87 

4*60 

76 

93 

87 


It will be noted that after contact of char and liquor there is no additional 

removal of colour. In the case 
of the liquor at the centre there 
is actually a decrease, or in 
other words, a production of 
colour. That this is due to 
temperature changes is indicated 
by the temperatures of liquor 
shown in Figure 2. 

Figure 2 shows temperature 
changes at Points 4 and 5 when 
filtering washed sugar; similar 
results have been obtained for 
Points 7 and 8 when filtering 
second liquor. In the test 
, considered,^ char entered the 

r,me - /*ours niter at an average temperature 

FipURB 2. 150® F. (68® C.) and the liquor 

went on the filter at 160® F. 
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(71*^ 0.)* noted that at the start, the char at the side was much cooler 

than the char at the oentie, owing presumably to absorption of heat by the walls 
of the filter. 

Table III shows a oompansou of colour remoyed from liquor during a period 
of operation of the filter. 


TahU III —Pbb obnt Colour bbmotbd dubino Pbbiod of Ofbbation. 


Homs from 
Start of 
Settling 

r 

Side 

—Top- 
3 

Centre 

4 

Side 

—Middle- 
a 

7 

Centie 

Side 

—Bottom- 
9 

r 

Centre 

6 . 

39 

66 

.. 39 

54 

. 88 . 

. 97 

. 82 

.. 95 . 

. 92 

8 

39 

. 66 

. 39 

. 54 

.. 86 . 

. 95 . 

. 78 

. 90 

94 

10 .. 

39 

. 58 

. 39 

. 54 

.. 83 

• 90 . 

.. 78 

.. 89 . 

. 90 

12 . 

39 

. 64 

.. 31 

. 64 

.. 78 . 

. 86 . 

. 72 

.. 88 . 

. 88 

14 .. 

41 

68 

.. 31 

. 64 

.. 78 . 

.. 82 

69 

.. 86 . 

. 82 

16 ., 

41 

. 54 

., 31 

.. 64 

. 75 , 

.. 78 

.. 66 

.. 82 . 

. 82 

Evidently, liquoi in contact with the char near the side of the filter 

IS much 


less decolorized than the liquor from other points, with the exception of Point 2, 
where decolorization is no better. That this is also true of ash and organic matter 
removed at these points is shown by the results given in Tables IV and VI. One 
can understand why the coarse char, near the side of the filter, in contact with 
liquor at a lower temperature gives such comparatively poor results, but why the 
char at the centre near the top of the filtei should give equally poor filtration is 
not easily explained Sievings of char sampled neai Point 2 when charging the 
filter do not answer the question. The phenomenon has been noted in other tests, 
in which decolorization at Point 2 has sometimes been gieater and sometimes less 
than at Point 1 The cause might be related to the air which escapes from the 
char in the centre of the filter after the surface has been covered with liquor It 
IS piobable that the combination of rising liquor and escaping air displaces fine 
char, leaving a coarsei grist char than was originally present It is also possible 
that entrapped air interferes with the contact of liquor and chai at this point. 

In view of the difierences in quality of liquor composing the total effluent, an 
estimate of the proportion of each is of inteiest Average samples of liquor leaving 
each of the three points near the bottom weie compared with the total effluent foi 
the corresponding period, with the lesults shown in Table IV. 

Hydrogen-ion concentration was measured by Gillespie’s drop method using 
a 20° Brix solution of the liquor. 


Jr.>->OoiCPAB 180 N OF LxQUOB IK PiLTEB WITH EfFLUXNT 



Liqaor 

before 

7 

9 

8 



Filtration 

Side 


Centre 

Average 

Effluent 

Per cent, of Solids 






Sucrose ., .. 

89 30 .. 

89 60 . 

. 91 66 

. 90 20 

.. 90*48 

. 90 50 

Invert . 

5 80 .. 

6 89 . 

. 5 70 

7-85 

.. 6*48 

6*18 

Ash ., 

1 65 .. 

1*63 , 

. 1 11 

.. 0*62 

1*09 

.. 1*36 

Organic . 

3*25 .. 

2*98 

1*54 

.. 1*88 

1 96 

.. 2*01 

Percent Bbxovbd* 







Goloor . . • 

mtmm ^ ^ 

74*00 

. 83 00 

.. 90 00 

.. 82*00 

. 80 00 

Ash • • . 

mmmm ^ ^ 

7*80 . 

. 82*70 

.. 62 60 

84 20 

• . 17*60 

Organic . • , • 

mmmrn, ^ ^ 

8*80 • 

. 52*60 

.. 59*10 

.. 40*00 

.. 88*10 

Glucose Ratio .. 

6*49 

9-67 

6*22 

.. 8*71 

7*16 

• . 6*77 

pir . 

7*60 .. 

5 80 . 

. 6 20 

.. 5*20 

.. 8*70 

.. §88 


§68 






Temperature and Analytical Chancea In Char Liquor. 


One might gather from these results that the liquor sampled from the side of 
the filter represents at least one-third of the total liquor deliTered. This is again 
indicated by an examination of samples taken from the same points prior to and 
after the filter sent ** in sweet.” Table Y shows how the finer grist char retains 
the sugar liquor during the ** sweetenmg-ofi ” peiiod. 

Tabu r.—Liauoa rBOM Filter prior to “ In 8wbbt ” and aftbr “ In Swbet.” 

4 Hours before 3 Hours aftei 



7 

Side 

‘ In Sweet' —■ 
9 

8*^ 

Centre 

Side 

In Sweet 
9 

8 

Centre 

Degrees Brix .. 

38-20 

.. 39*16 . 

46*26 

0*60 

. 1*66 . 

3-30 

Exponent 

8190 

.. 86*60 . 

88 00 

. 8 50 

.. 26 60 . 

.. 46 90 


It is hardly possible to show analytical changes in liquor fiowmg through 
any vertical section of a filter, without assuming that the liquor travels at all 
points in the same diiection and at the same rate. That such an assumption is 
not justified has already been shown. The comparison in Table VI, while not 
exact in every particular, is at least indicative of actual changes in the liquor. 
There is shown the analysis of theoretically the same liquor taken from different 
places in the filter The liquor piecedmg that tested was of somewhat higher 
purity, and this has piobably influenced the results showing changes at the 
centre of the filter. The lelative efficiency of the char of different grists is clearly 
indicated 


TabU r/—A nalY iiCAL Chanqks dlrinq Bonbchar Filtraiion. 

Liquor --Side-^ -Centre-^ 

tol 4 736 92 6 8 

filtei Top Middle Bottom Top Middle Bottom Top Middle Bottom 

Pbr cbnt 
Solids 

Sucrose.. .89 45 90 33 90 18.90 14 91 20 91 28 92 00 90 48. .95 66. .96-23 

Invert .... 3 94 . 3 96 4 16 . 4 07 . 3*92 . 3 76 . 4 02.. 3 96 . 2 91 . 3 96 

Ash .. 2 07.. 2 02 . 2 02 1 93 1 82 . 1 71 1 64.. 1 98 0 68 . 0 61 

Organic ., 4 54.. 3 70 . 3 64 3 86., 3-06 3 26 2 34 . 3 58 . 0 76.. 0*30 

Pbr ornt of 
I liPUKITIES 

Invert . 37*40..40 80 42 30 41-30 44 60 .43 10 60 40 41 60..67 20 83 00 

Ash .. ..19*70 20 90 ,20 60.. 19-60 20 70 .19 70 20*60 20 90 15 70.. 10 70 

Organic ..42 90 38 30 .37 20..39 10 .34 80 37 20..29-00 37 60 .17 10.6 30 

Per ornt 
Hbmovii) 

Colour .. .. — .33 00..61 00 .66 00 66 00 71 00 .73 00 .33*00..94-00 96-00 

Ash . — 2*40 . 2 40 . 6 80 .12 10 .17 40..20 80 . 4-30..67 20..76*40 

Orgamc.. ., — ..18-60 .I9 60 .16 00 .32-40 .28 70 .48 70 .21 20 83*80..98*60 

Glucose ratio . 4*40.. 4 37 . 4 61 . 4 61 . 4 30 . 4*12 . 4 37 . 4*38 . 3 04.. 4*16 

pE . 7*60 , 7 80 . 6*90 , 6 70 . 7 20.. 6 80 . 6 60.. 7 60.. 6 30.. 6 20 

A test was run to confirm the evidence that the gnst of char was largely 
responsible for the filtration differences obtained. The same filter was filled by 
means of a rotating pipe directed toward the side of the filter. The char banked 
up against the side forming an inverted cone of char which was not broken down 
as was the cone formed in the other tests. Owing to interference of sampling 
pipe supports with the rotating pipe, the centre of the ooue was nearer the pipes 
3, 6 and 9. Sievings of the char from the side and centre are shown in Table Vllt 
and Table VIII gives the analytical results of this test. 


669 




Dioucbsr] 


The International Sugar Joitmal. 


[1925. 


Table 

r//.—SiBViNO OF Char in Filtbr. 

Side 

Per cent. 

Centre 
Per cent. 

On 16 mesh 


.. 44*9 

On 24 mesh .. 


.. 36*1 

On 30 mesh 


14*4 

On 36 mesh .. 

. 6-8 

1*9 

On 50 mesh 


.. 1*4 

Through 60 mesh .. 


1*5 


Heat, time, and hydrogen-ion concentration are three important factors 
influencing sugar losses during refining; and char filtration is probably the most 
important process in which they play a part. Inasmuch as each constituent of a 
sugar liquor is apt to undergo a change during char filtration, there is nothing to 
which the difierent constituents can be exactly related. For this reason sucrose 
losses cannot always be detected. In view of the high temperature and long time 
in contact of the liquor at the centre of a filter filled as first described, one might 
expect to find notable losses of sugar at this point. This is especially true when 
the liquor is of high test and of relatively low pH. An example of invert sugar 
destruction is shown in Tables YI and YIII; Table lY shows a loss of sucrose by 
inversion. 

Table VIII ,— Comparison of Liquor in Filtbr with Epflubnt. 


Pbr cent. Solids : 

Liquor 

to 

filter. 

T 

Side. 

-In 

9 

Filter- 

Centre 

Average. 

Effluent. 

Sucrose .. .. 

88*61 

93*33 

.. 88 65 . 

. 89*62 .. 

90*63 .. 

89*68 

Invert . 

4*61 .. 

3*77 

.. 4*84 . 

4-72 .. 

4*44 .. 

4*45 

Ash . 

2-19 .. 

1*20 

.. 2^17 . 

I'SQ .. 

1*75 ., 

1*87 

Organic. 

Pbr obnt Bbmovbd : 

4*69 .. 

1*70 

.. 4*34 . 

3*77 .. 

3*28 .. 

4*10 

Colour .. .. 

“ .. 

86*00 

.. 61*00 . 

72*00 

73*00 .. 

66*00 

Ash. 

— 

46*20 

.. 1*00 . 

13*70 .. 

20*00 .. 

14*60 

Organic .. .. 

— 

63 00 

.. 6*60 . 

17*90 .. 

28*60 .. 

10*70 

Glucose ratio .... 

6-21 .. 

4*04 

.. 5 45 . 

6*27 

4*90 .. 

4*97 

pS . 

6-80 ., 

6*90 

.. 6*70 . 

6 60 .. 

6*70 .. 

6*70 


Tests have demonstrated, and experience has shown, that the pH of liquor 
from char filters is a valuable guide in protecting sucrose from inversion during 
char filtration. It has been found advisable to lime washed sugar liquor, if neces¬ 
sary, so that it will come off the filters with a pH of 6*8 to 7*0; while second 
liquor may have a pH as low as 6*6 without apparent loss by inversion. Usually, 
invert sugar is destroyed as a consequence of keeping liquors near the neutral 
point; it is a choice, however, of the lesser evil. 

In view of the benefits to be derived from proper distribution of char, 
investigation of a means of securing this would seem worth while. 


Tne Directors and Officers of the Fulton Iron Works Company have realieed the 
importance of making adequate provision for extending terms to customers and for 
financing companies contemplating new factories or rehabuitating ones now in operation, 
and with this in view they have caused to be organized a now corporation under the laws 
of the State of Delaware, U.S.A., known as the Fulton Finance Company. This is 
owned by the Fulton Iron Works Company, and has a paid-up capital of 5600,000 and 
an authorized note issue of 52,500,000, 51,200,000 of which is issued and outstanding. 
The formation of the Fulton Finance Company will, it is expected, enable the Fulton 
Iron Works Company to extend the credits which the nature of its business makes 
necessary, and it will also permit them to increase the scope and volume of business and 
render a gmter service to their customers. 
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Suspended Furnace Arches for Bagasse Purnaces< 


FuifOTION OF TBB FURNAOB ArCK. 

The function of a furnace arch of refractory materials is to absorb heat up to the 
point of incandescence, and then radiate sufficient to igpiite the fuel, and distil the 
volatiles. It has long been recognized that the underside of a ** sprung or rounded ” fur¬ 
nace does not present the ideal suiface for securing complete combustion over a flat and 
even fuel bed. This type of arch does not radiate the heat rays evenly across the grate, 
with the result that combustion is often irregular and incomplete. Moreover, the furnace 
volume is restricted, being greater in the centre than at the sides. 

Flat Susfbnobd Arches. 

Flat suspended arches are not new, patents having been taken out over 20 years ago 
for a certain type; but it is only within the last 6 or 7 years that designs have been 
developed which have proved their value in practical use and which have stood the test of 
time. 

Among those designs which have come into general use and become well-known, the 
** Liptuk*’ Double Suspension Arch, which has a main arch and a reserve arch of high 
grade refractory blocks, has come very rapidly into favour. 

In the case of bagasse furnaces, it has been found that ‘ ^Lipiak” arches can be relied on 
to last over three or even four seasons without requiring repair, and when repairs become 
necessary, they can be done by unskilled labour in only a few hours. 

It is also found that the bagasse bums as evenly at the side as it does in the centre, 
ignition is earlier and quicker, and that there is a very uniform flow of the gases to bhe 
tube heating surface, with more complete combustion due to the increased furnace volume. 
Further that the ^^Liptuk” Flat Double Suspension Arch gives better service than a 
sprung arch, during the periods when oil is burnt either with bagasse or as a fuel by itself. 

Advantages op “Liptak’* Arches. 

(1) When a **sprung’’ arch requires repairing it generally has to be re-built, 
whereas a ** Liptak ” Flat Suspended Arch will last as long as the boiler, and can be re¬ 
paired from time to time with renewable blocks and by unskilled labour. 

(2) A Liptak” Fiat Suspended Arch gives increased furnace volume as the height 
at the sides is the same as at the middle, the refractories therefore not being so liable to 
bum out at the sides as they are with ** sprung” arches. The radiant heat also is no 
greater at the sides than at the middle, so that combustion on the fuel bed is evenly dis¬ 
tributed. 

(3) With a ” Liptak” Flat Suspended Arch the gases do not ooncentrate at the 
crown of the arch but are more evenly distributed in their passage upwards to the heating 
surface. 

(4) Two or even three grates can be spanned by one ” Liptak ” Flat Suspended Arch 
and the brickwork removed from between the furnaces, giving maximum volume; or 
wider grates can be used without having any anxiety regarding the life of the arch. 

(5) Instead of having to lay a boiler off for some weeks for rebuilding arches, renew¬ 
able blocks can be inserted at a week-end and the boiler put into service again at onee. 

It it found that tht tavings effteted due to th$ fortgoing advantage toon reeovtr the 
tapxtal outlay for inttalling ** Liptak ” Flat Sutptndtd Arehtt, 

Durability. 

Flat Suspended Arches would naturally be expected to have a longer life than 
” sprung arches, if only for the reason that flat construction eliminates all side thrusts 
from the refractories, and they are subjected to no strains except their^own weight. But 

1 Information regarding this invention will be furnished by The Sugar Manufacturers' 
Supply Co., Ltd., 9, St. Dunstan’s Hill, London, S.G. S. ^ 
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owing to the fact that in the ** Liptak *’ Donble Suspension Aroh^ the steel and iron work 
is so ^oroughly protected from the furnace temperature, and that the refractories oom- 
posiog the lower arch can he renewed a few at a time as may become necessary, these 
arches may be said to last as long as the boiler itself. 

llie actual period of time before which repairs to the refractories may be required 
depends entirely on the conditions under which the arch is working. With natural or 
induced draft very many oases hare occurred where no replacements hare become necessary 
for two or even three years and then only a comparatively few blocks required replace¬ 
ment. 

Gbnbral Construction. 

The general construction of the Double Suspension Arch may be seen from the 
illustrations herewith. Steel beams of H-section are used to span the furnace; these are 
selected of ample strength to carry the arch without deflection and are left free at the 
ends. They are fltted on the lower flange with cast-iron brackets, carrjing cast-iron 



hanger beams, from which the refractories of the reserve arch are supported. These 
refractory blocks in turn support the blocks of the main arch, which are provided with 
necks and projections to slide into the grooves provided in the construction of the reserve 
arch blocks. The necks and projections are amply strong enough to support the weight 
of the block, and do not break or crack in service. 

It will be noted that the blocks in the lower or main arch have waved line sides or 
flat corrugations which tend to prevent any block which becomes **spalled” or broken^ 
from dropping out. 

The two air spaces between the upper and lower blocks which are sealed at the ends, 
provide air insulation, thus materially assisting to confine the heat to the lower arch 
and preventing its transmission upwa^« Air leakage through the arch is practically 
impossible* and should a block in the lower arch become burnt away, the supporting 
framework iagitiU protected from temperature effects by the resevui arch. 
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For this reason it is not necessary to eFect repairs until the lower arch blocks are 
burnt away much further than would be safe in an arch having fxnly a single row of 
refractories. 

The high-grade refractory blocks used in the ** Liptak ” arch are made of the most 
suitable materials to withstand high temperatures and are burned from the finest grade of 



flint clay, by a special process which practically eliminates all shrinkage. They have a 
very low coefficient of expansion, do not disintegrate, and will successfully resist the 
highest temperatures. The blocks are designed to give the fewest possible joints. 


Liptak” Single Suspension Akoheb. 

The Liptak” Single Suspension Arch is supplied for cases where there is not 
sufficient room to fit a Double Arch or where the furnace temperature is low. It has th%s 
great advantage^ that any one block can be yemoved or replaced without interfering with any 
other block. 

” Liptak ” Arches are in use in bagasse furnaces in a number of centrals in Cuba and 
elsewhere with the roost satisfactory rosults. Their use, moreover, is now well established 
in large boiler plants in the U.S.A and this country for boiler furnaces and with 
powdered fuel. 

Quotations will be made against enquiries and designs submitted either for new con¬ 
struction or for ** Liptak ” Arches to replace existing sprung arches. All enquiries should 
be accompanied by a blue print showing the present stoker and furnace arrangement and 
should state 

(1) Particulars of the draft and amount of same. 

(2) Particulars of the type of fuel normally burnt with—(a) Calorific value ; 
(b) Percentage of volatiles; and (e) Ash content, if possible. 


American Commerce Reports. 


Tub 1924-25 Sbason in Hawaii. 

Hawaii’s progress during the past fiscal year was marked by unusual activity, 
notwithstanding certain adverse factors. The agricultural situation was saved by bumper 
crops, which offset to a certain extent the slump in prices for the island’s two principal 
crops. New irrigation schemes have been commenced, inter-island shipping has been 
augmented, docking and warehouse facilities have been greatly increased, and the building 
programme has gathered considerable momentum. 

A noteworthy move during the year was the emplo 3 rment of ah expert to make an 
industrial survey of Hawaii. Although j ust inaugurated, it has already developed the fact 
that there are a great many openings in ^e islands for indj^tries of various kinds which. 
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when properly developed, ehoold offer employment for a ooneiderable number of peraone 
as well as tend to leaeen the island's economic dependence upon sugar and pineapples. 
Until recently almost 90 per cent, of the population was employed in the culture and 
preparation of these two products for the market, and development in other directions was 
neglected. As a result a crop failure or a slump in the price of sugar or pineapples affects 
adversely the entire community. 

Although unusually large crops were realized during the year ended June 80th, the 
value of exports declined considerably from the preceding year, as a result of lower prices 
for the principal commodities, especially sugar. The value of exports to foreign countries 
and continental United States dropped from $106,212,661 during 1923-24 to (99,042,432 
for the year ended June 30th, 1926. The share coming to continental United States fell 
from $104,649,661 to $97,627,432. This decline was accounted for almost entirely by a 
$10,000,000 drop in the value of sugar, notwithstanding a considerably greater volume of 
shipments, and would have been greater had it not been offset somewhat by a (2,000,000 
increase in the value of canned pineapple exports. The value and volume of shipments of 
these two commodities to continental United States during the year ended June 30th, 1925, 
as compared with the preceding year, are shown in the following table:— 

Quantity. Value. 

Items. 1923-34. 1934-25 1923-24. 1924-25. 

Lbs. Lbs. $ $ 

Sugar, “refined” .. 6,600,460.. 14,900,020.. 686,140., 981,162 

Sugar, unrefined.... 1,164,787,682.. 1,357,442,499..73,936,808..63,632,662 
Pineapples, canned.. 297,965,686.. 340,352,644.. 28,247^410.. 30,213,988 

The preceding table shows that ” refined” sugar exports were more than double those 
of the preceding year. With the further development of water power and its utilization in 
industry, it is probable that Hawaii in time will export the greater part of its sugar crop 
in the “ refined ” state instead of in the raw form as at present. The manufacture of 
molasses, a by-product of the sugar industry, appears also to be growing fast. Exports 
of this product to continental United States during the year reached' 19,827,189 gallons, 
almost double the volume of the preceding year, and about 1’5 pints for each person in 
the United States. 

Tbadb in Buoah Mill Machinbry in Santo Dohinoo. 

In 1922 and 1923, the proportion of exports of sugar mill machinery to total exports 
of industrial machinery from the United States to the Dominican Republic was approx¬ 
imately 40 per cent. Last year this figure rose to about 65 per cent, indicating the 
growing importance of the sugar-mill machinery trade with this market. In 1924 cane 
mills valued at nearly $100,000 were exported to the Dominican Republic as was over 
(740,000 worth of miscellaneous sugar mill machinery, exclusive of centrifugals and cane 
and bagasse conveyors. 

The table following gives United States exports of sugar mill machinery to the 
Dominican Republic for 1922, 1923, and 1924. 


Class. 

1922. 

1923. 

1924. 

Cane and bagasse conveyors .. 

(7,851 

.. (21,908 

.. (43,746 

Oane mills . 

.... — 

40 

.. 98,868 

Sngar centrifugals .. .. .. 

4,214 

.. — 

6,423 

Other sugar mill machinery 

250,087 

.. 345,863 

.. 740,414 

Total. 

.. (262,152 

.. (367,811 

.. (888,440 


Mr. A. Ml. Simpson, a well-known businees man in the P.I., recently stated that 
“ some of the sugar centrals in the Philijppine Islands have the right idea in meeting the 
present low-price of sugar by installiiig more machinery, thereby increasing their 
production ana lowering the cost of manufioture.”' 
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Sugar. By Geoffrey Fairiie. Medium 8vo. xiy + 226 pages. (Eairne & Co,, 
Ltd., Liverpool.) 1925. Price. 128 . 6d.; post fiee, inland aud abroad. 

An introductory book on the science of sugar ingeueial has long been desired 
by many, that is, a book which in nou-technical language shall state simply and 
oleaily the geneial piiiioiples and practice of modem law sugar production aud 
modem raw sugar refining. This book by Mi Geoi^fkey Paibbik has been 
written with this purpose in view, its object as stated in the preface being ** to 
present general information about sugai in such a foim that it can be easily 
understood by the man-m-the-street ’’ It will be admitted by those perusing 
this volume tW the author has doue well in lealizing his aim He outlines the 
modem productiou of raw cane sugar, of law beet sugar, and of direct consumption 
sugai, treats of modem refining, and describes the piinciples of the polarimetry 
and analysis of raw sugars, all in a veiy interesting way Further, he gives 
chapteis on the natuie ot sugar, its elaboiation by the plant, and its aitificial 
production, on sugar and the human body, and on maple, palm aud soighum 
sugars, starch glucose, aud invert sugai, and on statistics, each of which sections 
summarizes an amount of useful information, and bioadens the scope of the book. 
Mr Faibbie has evidently devoted consideiable care in conveying accurate 
information in the dealest possible language and we have no ciitioism to make 
regarding the maunei in which he has done it A book such as this, wiitten by 
such an expeiienced technologist as the authoi, is ceitain to be greatly 
appreciated by many, especially by the practical sugai man, who, not having 
had the advantage of a scientific training, finds the need of a woik introductory 
to the volumes by Deebb, Geebligs, and otheis, the young student engaged in 
factory or rofiueiypiactice, by the business man interested in the industrv who 
desires some insight into its operation , and lastly by the geneial leadei. These, 
we are sure, will read Mi Faibbib’s pages and examine hisnumeious onginal 
illustrations and flow-sheets with profit Technologists specializing m the 
mauufactuiing side should appreciate the lucid account of modern lefining, and 
the refiner on the other hand the clear outlines of the pioducing branch of our 
industiy All should peruse the chapter on animal charcoal and decolorizing 
carbons in which a quantity of useful up-to-date infoimation on chai application 
in the refinery and the possibilities of carbons is gatheied togethei , and last, 
though not least, the authoi’s essay on old-time methods (particulaily in 
refining), the writing of which must have demanded not a little amount of 
historical research on the part of the author We highly recommend this book 


Jaarboek voor Suiker-Fabnkanten in Ned -Inaid: 1922-25. [Year Book for 
Sugar Manufacturers in Java ] (J H de Bussy Amsterdam, Hollandb 
This year this standard manual of Java sugar production appeals in two 
volumes; and the useful amount of information it annually conveys is therefore 
now presented in an augmented foim To all inteiested in Java and its important 
sugar industrv, this ** Jaarboek ” is indispensable 

Jahr und Adressbucb der Zuckerfabnken, 1926-26 C. Artui Schallehn. 
(Albert Hathke, Magdebuig, Geimany) 1925. 

Bathke*s well-known ** Yeai-book” again presents a large amount of inform¬ 
ation regal ding sugar pi eduction, particularly on the Continent. Its information 
is systematically arranged, and as a guide to beet sugar productiou in Geimany, 
France, Belgium, Holland, Scandanavia, Czeoho-Slovakia, Hungary, Poland, 
Italy and other countries, it may be well lecommended. 

Ingenieur-Kalender, 1926. Edited by Prof. P. Gorlaok, in collaboration with 
others. In two parts , 48th year. (Jubus Springer, Berhn). 1925. 
Price ; 5 gold marks. * 

This is a standard pocket-book for the use of engineers. It contains a very 
large variety of indispensable data in a readily accessible form, and for those 
leading the language in which it is printed it is a valuable publication. 
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Sugar Cane Syrup Manufaotiure. H. S. Paine and 0. F. Walton, Jr. 
Department of Agriculture, Bulletin, No. 1370. (Superintendent of 
Documents, Washington, D.O., D.S.A.) 1925. Price : 10 cents. 

This is largely a compilation of data from various sources, though much new 
material, such as cost data, descriptions of model plants and apparatus, 
supplemented by sketches, and a comparison of the different methods of 
manufacture, is included. Problems of production, from the cultivation of the 
cane to the marketing of the syrup, are described; and several methods for 
clarifying the juice are stated in detail. Other matters treated are: The 
relationship between the cultural conditions under which sugar cane is grown 
and the quality and yield of syrup; the factors which determine the most 
economical size of a new syrup plant; and the prevention of crystallization by 
the use of invertase. Data on the composition, food value, and keeping quality 
of cane syrup are also given. 

Die Weisszucker-Fabrikation in den Btlbenzuckerfabriken. By Adolf 
Hinze. (Schallehn & Wollbruck, Magdeburg, Germany.) 1926. 

Conditions in Germany are now such as to make a book on the production of 
direct consumption white sugar of interest, and no doubt this book will be of 
some assistance in supplying the want for information on the subject. It is 
divided into three parts, the first dealing with the theory of boiling massecuite, 
especially according to the processes of Olaasskn and Geill, the second with the 
yields to be realized by the application of four different schemes, and the third 
with combined raw sugar and “refinery” working. There aie also appended 
sections on the production of loaf and cube sugais, in which the machinery 
generally used in such practice are described and illustrated. This book, though 
containing much data of interest, impresses one as being rather of a theoretical 
than of a practical nature. It commences with the boiling of massecuite, and 
throughout concentrates largely on the calculation of probable yields according 
to the well-known H-S formula, being less concerned with the conditions and 
precautions which must be observed from the earlier stages onwards for the 
production of good white granulated directly from the beet. 

Uaber Entfftrbungskohle im allgemeinen und fiber Oarboraffin” und 
** Nont” in besonderen. BjK. Zert and Fr. Nosek. Tagesfragen aus 
der Zuckerindustiie, No. 2; edited by Dr. Oskar Wohryzek. (Albert 
Bathke, Magdeburg, Germany). 1925. Price: 3 gold marks (unbound). 

This is the second of the new series of unbound booklets on “Questions of 
the Day in the Sugar Industry,” which are being edited by Dr. Wohryzek. ^ It 
discusses in a good deal of detail the relative cost of application in the practice of 
the production of white beet sugar on the Continent of the two rival carbons 
“Norit” and “Carboraffin,” the first of which is revivified, and the second of 
which relies upon its more powerful effect in obviating the necessity for such 
treatment. We refer those of our readers who are interested in this question at 
present being very keenly discussed in Ozecho-SIovakia to the booklet, where they 
will find the conclusions of these authors, and their method of arriving at them. 


Staub Exploiionen. [Dust SxplosionB.] By Dr. Ing* Paul Beyersdorfer. 
With 14 illustrations. (Theodor SteinkopfF, Dresden and Leipzig, 
Germany). 1926. Price : 6*50 gold marks (unbound); 7*0 (bound). 

This is a booklet which will be welcomed in certain circles. It deals with 
the cause of dust explosions, such as may occur in sugar refineries and other 
industries, being an exposition of the author's now estabUshed theory, an outline 
of which has already been given in our columns.^ We suggest that an English 
edition of this book on a subject which must keenly concern a large number of 
industrialists would be welcomed, in order to make its valuable conclusions and 
the method of arrived at them more widely available. 

' No. 1 has already been noticed, see 1995, eo7. 199^J573; 1998, 651, 
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A Rifkaotombtbb which can br built into the Walls of Vacuum Pans, etc. 

F, L6we* VwtiiM^ZtsUchrxfty 1926^ S60~S66. 

Since 1906, when unsatisfactory results were obtained with an immersion instrument 
built into the wall of a vacuum pan, the firm of Oarl Zeiss, of Jena, have been working 
on the elaboration of a refractometer, which, fixed into the side of a vessel, would enable 
observations to be made of its contents; but they now claim to have arrived at a satis¬ 
factory model. Light from a 50 c.p. lamp L is reflected from against the perpendicular 
surface of the prism R, which is in contact with the massecuite inside the pan or other 
I I vessel, the rays being again reflected from the surface C, and 

I liw-| lastly through the ocular OK to the eye of the observer. By 

means of the screw T, the boundary line is adjusted so as to 
make the reading accord with the temperature, as indicated by 
a thermometer reading to 0'1° C (not shown). By moving the 
handle F, any crystals adhering to the surface B of the prisms 
can be removed, or they can be washed off by admitting water 
through the tube Z. As to the tables used correlating the 
refractive index and dry substance, for temperatures between 
10 and 36® 0., those of Gberligs* and Stanek^ for 0 to 96® 
Brix are available; whilst for 26 to 76® C , and 0 to 75® Brix 
there are those resulting from the methodical studies of Miller 
and WouLEY.^ But for 70 to 100° C., and 70 to 97® Brix, 
special observations have now been made by Dr. H. Rochow, 
of Jena, using the new instrument. These, owing to their 
length, are not reproduced here. This refractometei makes it 
possible :—(l) to study the process of boiling massecuite in 
regal d to pressure and temperature from the first to the last moment without taking a 
sample, and (2) to guarantee the process being operated in practice “without surprises,’’ 
since the effect of each drink, and of each alteration of temperature or pressure on the 
concentration of the liquid part of the massecuite, can be measured with some accuracy, 
and without trouble (an observation taking little more than one minute). 



Adsorption of Calcium from Sugar Liquors by Animal Charcoal (Bonbblack). 
Jar Didek and 0 Langer, ZeiUeh, Zuch$rxnd, Ceohoilov.y 1925, 50, No, 1, 
1 - 8 , 

In the early days of the scientific application of char, its quality as a decolorizer was 
soon put in the shade by its power of taking up mineral matter from the liquors, notably 
calcium salts, which phenomenon was observed to be accompanied by a decrease in 
the alkalinity. Later, when purer liquors were used in refining, some lime was added 
for fear of inversion previous to passing over char. Recently, however, when operating 
“ Norit” pre-filtration in conjunction with bonechar treatment in the refinery, no lime 
was added, when it was found that the “natural alkalinity” of the liquors (namely that 
due to sodium, potassium and ammonium salts) was maintained without the occurrence of 
any inversion. Experienced gained in Ozecho-Slovakia during three campaigns^with this 
method of working without lime has proved that no change can occur, so that the question 
of unknown losses occurring as the result of sugar decomposition in work without lime 
must be answered negatively, provided always that these liquors possess a certain “natural 
alkalinity.” Laboratory experiments have shown that the bonechar retains the calcium 
salts by adsorption, sodium, potassium and ammonium salts remaining in solution, the 
alkalinity due to these being therefore a stable one. ^ 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
Editor, I,8,J, 

♦ I,8,J.y 1901, 68 » ZHUch, ZuekeHnd. Sohm,, 1908-9{’163. * /.fif.J., 1018, 379. 
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Pbbpauatioi^ of Pbhmanbkt Oolouk Standards for Soft ok Brown Sdgars.^ 
H, L Knowles.^ IndustHal and JSngin$tr%nji Ch$miitryf 1995^ 17, No, 9, 980, 
For use by the refinery superintendent, the laboratory colour tester, or the centrifugal 
foreman, it is desirable to have a permanent set of colour standards for the soft or brown 
sugars, which themselves alter after a greater or less period of time. It was decided to 
use granulated sugar as abase, to colour it with powdered pigments, and to add sufficient 
Russian oil to give the mixture the characteristic soft sugar appearance. First, 2000 grms. 
of ** coarse powdered ’* grade of granulated sugar are weighed into a wide, porcelain-lined 
dish ; weighing bottles are filled with the pigments to be used (the weight of each being 
determined) and the sugar is dusted with some of each of the pigments, which are then 
distributed throughout the sugar. It is now necessary to test the coloured sugar in order 
to determine how closely it matches a real soft sugar which has been chosen as representing 
the average in colour. A small quantity of the coloured sugar is diluted with white sugar 
iu a mortar and sufficient Russian oil is incorporated with the mixture to give it a wet 
appearance Comparison is then made with the soft sugar. Pigments necessary to give 
the desired colour are added to the coloured ** coarse powdered” and mixed in as before. 
This operation of adding pigments and making trial comparisons is continued until a close 
match is obtained between the real soft sugar and the artificial preparation. Then a set 
of standards is made from the coloured sugar by diluting a known quantity with a weighed 
amount of white sugar and adding a definite volume of Russian oil, incorporation of the 
ingredients being effected by a combination of grinding and mixing with a pestle. 
Whether the standard will have a homogeneous or a mottled appearance depends upon the 
thoroughness of the operation. To convey some idea of the amounts of the various ingre¬ 
dients used, the following details covering a set of standards that have been used 
successfully are given :—Pigments added (coarse powdered granulated, 200 grms.): 
Chrome yellow, light, 15*816 grms.; chrome yellow, medium, 13 498 , yellow ochre, 
6*098 ; raw umbor, 3*739 ; ultramarine, 0 117. 

Standards thus prepared and put up in square-faced glass bottles, provided with metal 
caps, have been in use more than six months. Under these conditions the only change 
noted has been a very slight reddening in colour, due presumably to the fading of the 
yellow pigments. This change, however, is not sufficient to require new standards. Tests 
indicate that at ordinary temperatures evaporation of the Russian oil is not appreciable, 
and therefore the standards could probably be kept in the tin boxes usually used for soft 
sugar samples. _ 

Urtbemination of Invbkt Sugah [in Raw Best Suoaes]. R, Ofner, Zoitoeh, 
Z*Mk$rind. Ceehoolov,, 1926, 49, No. 36, 279-282. 

If in Hkezfbld’s test (in which 60 c.c. of the clarified and de-leaded solution of raw 
sugar containing 10 grms , are mixed with 60 c o. of ordinary* Fbhuno’s solution boiled 
for 2 min., filtered, and the copper determined), there were piesent 7 mgrms, of invert 
sugar, this theoretically would correspond to 14 mgrms. of copper. Actually, however, 
the figure found by Hekzfbld and given in his tables is 26 mgrms., which higher value i» 
due to the products of superheating formed daring the boiling process, which also have a 
reducing action. A means of obtaining a reduction due only to the invert sugar baa 
been found by the author, this consisting in the use of a modified Fshlino’s solution, 
prepared as follows : A solution of 20 grms. of copper sulphate in 100 c.c. of water at 
60^0. is gradually added to a solution of 8*10 grms. of sodium carbonate (anhydrous) in 
100 c.c. of water, also at 60*^0., the mixture being well shaken until decomposition to an 
insoluble greyish blue basic salt with evolution of GOa has been efifected. While still 
agitating the mixture, it is maintained for about 6 min. at 60^0., then giving after the 
evolution of &ee OQ 9 a neutral or slightly alkaline reaction. Following this, 240 grms. of 
Rochelle salts (neutral) are introduced, and the temperature again raised to 60^0., a 
clear deep-blue alkaline solution thus resulting. In it are dieedved SO grmi. of aodium 

1 Paper presented before the Division of Sugar Chemistry at the Baltimore Meeting of the 
American Chemical Society, 1926. 

* Atlantic Sugar Refineries, Ltd., St. John, K.B. «^ 
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phosphate; this solution is onoe again heated to 60**0., washed into a litre flask, cooled, 
and nsade up to the mark. In using it for testing for the presence of invert sugar in raw 
beet sugars, 76*8 c.c. of the flltrate from a normal sugar weight solution, clarified with 
normal lead acetate, is de-leaded with a solution of secondary sodium phosphate and 
sodium oxalate, and the copper present estimated gravimetrically or volumetrically. 
Sucrose completely free from invert sugar is said to give no trace of cuprous oxide; whilst 
for every mgrm. of invert sugar not more than twice the number of mgnns. of copper 
are obtained. Amounts of invert sugar as small as 0*01 per cent, can be determined, it 
is stated, with certainty, and the reagent keeps well in dark glass bottles. 

VoLQuauTS Automatic Density Mbtbr for Evaporators, Char Cisterns, etc. 
Commun%eaiion to thi» Journal by th$ suppltei of tho apparatus. 

This apparatus indicates the changing density 
of any liquid passing through it, the variations being 
recorded by a pen on a revolving drum, thus to form 
a valuable means of obtaining a check on work done 
during day or night shift. Juice, or other liquid, is 
led into the receiver D, which is fitted with strainer, 
and is provided also with an overflow pipe for the 
removal of froth. It then passes down the vertical 
pipe through the bend and enters the main part of 
the apparatus, m which is found the large metal 
spindle or hydrometer /*, this floating in the liquid, 
which slowly and uniformly rises and passes out 
through an over>flow at the side. Fixed to the top 
of the large spindle is a pointer carrying a pen JB', 
which makes its record automatically on the revolv¬ 
ing clockwork drum jB, thus furnishing a density 
diagram for permanent record In this upper paH 
of the apparatus (about 5 ft 7 in. high), which is 
enclosed in a glass case to guard against tampering, 
is a thermometer, and also a temperature correction 
scale giving the number of degrees to be added to the 
reading in order to bring it to normal density. In 
another somewhat more elaborate form of the record¬ 
ing device, a thermograph is included, this making a 
temperature curve on the chart just above the density 
curve. Yolquartz’ apparatus is ot interest in cane sugar 
factories for controlling the density of the raw juice, 
and the juice entering or leaving the evaporators; in 
beet factories for diffusion juice, thin-juice, and 
thick-juice; and in the refinery for recording the density of the liquors going on the char. 

Prboibb Dbtbrmination of the Bkix of Molasses. L. Johansen. Arehiofy 19 tS ^ 
33 , yo , S 9 , lOOS ’ lOlO - 

Ordinarily when ascertaining the Brix of molasses, it is diluted, so that it is.iiec688ary 
(with the possibility of multiplying the error) to determine the density of this diluted 
solution with considerable accuracy. If dilution is ten-fold, an error of 0*1 becomes one 
of 1*0 Brix in the final result, an error which can hardly be avoided when using a Brix 
spindle. Much more certain results are obtainable by the picnometrio method, but this 
demands some time, and is not well suited for routine work. Mohr's balance on the other 
hand gives a result easily, but the small ** sinker** generally used hardly permits of a 
sufficient degree of accuracy. Its sensitiveness with a sinker weighing 10 gnns., and 
having a volume of 10 c.c., may be taken at 0*1 per cent., whereas for a solution having 
to be multiplied ten times it should not be less than 0;pi per cent. But by the use of 
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a much larger stnker and a aensitiTe sogar-balance (one weighing within 10 mgrms.), the 
accuraoj of this method can be sufficiently increased to make a Briz determination with 
an accuracy of 0*008 per cent. In the absence of better apparatus, an electric bulb will 
serve well enough for the sinker, the metal fitting being removed, the wire bent into a 
small loop, and the hole in the neck filled in with sealing wax. Following this the pear* 
point of the bulb is carefully broken under mercury, and about 560 grms of the metal 
allowed to enter, this hole being sealed up in the blow-pipe. Then, the constant for this 
sinker is found, that is, its volume in Mohr c.c., by weighing it in air and next in water, 
the temperature of which latter is observed. If, e.g., it weighs 416*10 grms. in air, and 
100*45 grms. in water with the temperature at 82‘’0. (corresponding to a temperature 
coefficientof 1*00367), the constant 18 416*10—100*45 X 1 * 00367=3 316*81. In determining 
the specific gravity, the sinker is weighed immersed in the diluted molasses solution, the 
calculation of the result at 17*6® C. being: weight in air, minus weight in molasses, 
divided by the constant. Calculation may be avoided by constructing a table giving tbo 
Brix degrees corresponding to the weights obtained for the sinker in molasses. 

Data op the La Caulota Oen'tkal, P.I. H. Gifford Stower. Commumcatton to this 
Journal by the La Car lota Sugar Centralf La Ca^loia^ Negros Oec»t P.7., dated 
July 16th, 

Commencement of crop, November 10 th, 1924; termination of crop, June 7 th, 1925; 
possible working days, 180; days of 24 hours, 174 ; days of 24 hours worked, 166; average 
of hours per working day, 22*11; average hours per day of 24 hours, 22*66; hours lost due 
factory, 94*39; hours lost due to want of cane, 85*24; based capacity of mills, 2000 tons; 
milled average for working day, 2390 tons; milled average for day of 24 hours, 2473 tons; 
milled average for 24 hours worked, 2592 tons; sacks of 126*8lbs. produced for day of 
24 hours, 5010; total sugar manufactured, sacks 871.782, tons 50,127 ; total cane milled, 
430,238 tons, average purity crusher juice, 84 85; average fibre in cane, 11*07; tons of 
cane per ton of sugar, 8*58; total number of cars loaded, 112,479; average weight per 
car, 3*83; acres cropped, 22,135; average tons per acre, 19*4; hectares cropped, 8958 ; 
average tons per hectare, 48 03; average extraction by mills, 93*47. 

Bafid Routine DErBRiiiNAXioN or the Apparent Purity of Sugar Factory Products. 
Franz Cahn, D%« deutsche ZmkeixndueUxe, 1926, 50, No, 1, 19. 

Into a tared metal beaker 30-50 grms. of massecuite molasses, etc., are placed, and 
the weight of the vessel and its contents ascertained within 0*05 grm. A weight of water 
equal to the weight of the contents of the vessel is added from a so-called **automatic’^ 
burette calibrated so that one division delivers 1 grm. at 20®C. After stirring (for 6 mins, 
with masseouites), the density of the liquid (thus diluted 1 : 1 , or sufficiently so) is deter¬ 
mined refraotometrically or by spindling, working always at 20®0. Lastly, 25 c.c. are 
pipetted into a 100 c.c. flask, basic lead acetate solution and alumina cream added in 
suffioiept amount for clarification, the volume completed to the mark, and the liquid mixed, 
filtered, and polarized. Using an extended Schmitz table here presented, against the Bnx 
readings (corrected for temperature), a factor is given by which the polarization must be 
multiplied in order to give the sugar content, this being done by a calculating machine 
or by logarithms (the logs of the factors are given in the table), after which the quotient 
F yC P yc 100 

is calculated by the formula--, in which F is the factor from the tables; 

P is the poiarization; and B is the Brix reading. This procedure, a modification of the 
German Oustoms method, is claimed to Im ** reproducible ” to a high degree, besides 
being very rapid (one weighing only being necessary) and capable of operation by 
untrained assistants. It is now known as the ** Rheingau ** method, after the factory in 
which the author worked it out, and apparatus supply firms famish an electrical apparatus 
for ejecting the solution of masseouite in the cold, and accessory apparatus for carrying 
out the method with a minimum expenditure of time and labour. 


I Wot previous Reports of La Carlota see IMS, 380; 19M, 861. 
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Dbtsbmination of thb Ash of Sugar Factort and Refinery Products by Measuring 
THE Blbotrioai. Oonduotiyity of their Solutions [Alteration of Colour 
ET iTH Hydrogen-xon CONCENTRATION]. Hurald Lutiden^ Zeitseh. Fer. dmt, 
Zuekerxnd., mS, 763-778. 

Haying determined the relationship between the electrical conductivity and the ash 
content of all the products obtained in his factory-refinery on both the raw and the refined 
sides, at concentrations between 0 and 70^ Brix and at temperatures between 18 and 
26* C., the author has drawn up a series of tables.^ In these he uses the ** ash quotient/’ 
that is the percentage of ash divided by the conductivity, this quotient being denoted 
by iT. In particular he has studied the alteration of K with the Brix, so that, know ng 
the conductivity of a solution of a sugar product, the ash is obtained by multiplying by 
the corresponding value of K. Collation of these results shows that at fairly high Brix 
values the deviations between the AT-values for solutions of difi^ereut products on the raw 
side are very small, in fact at densities above 30* Brix one can accept when calculating 
the ash content from the conductivity the same values for K for molasses, affination syrups, 
massecuites, unwashed raw sugars, sweet-waters from the presses, and first and second 
raw sugars. But solutions of refinery products behave differently, the JT-values for these 
being greater than those on the raw side of the same density, which relationship increases 
with increasing Brix. This difference signifies that the composition of the non-sugars in 
the two classes of solutions is not the same. There is another respect by which the two 
groups are differentiated, and this is the colour alteration from pH 11 (strong alkalinity) 
to pH 1 (strong acidity). In products on the raw side, the colour will be diminished 
by at most 20 per cent., whilst in those on the refined side this change is at least 60 per 
cent. Two different kinds of colours at least are therefore present, these being termed by 
the author ‘‘old colours,” which predominate in products on the raw side and least 
altered by any change of the pH concentration; and “ new colours,” or those which have 
been recently formed during manufacture and which alter considerably by a change of 
reaction. In fact, one can decide whether a material belongs to the raw or the refined side 
by observing the extent of its alteration of colours with change in the pH from 11 to 1. 
In the routine altermination of the ash syrups and massecuites they are diluted with 
an equal weight of water (twice distilled), and the resulting solution is spindled and 
polarized as usual. Then the electrical conductivity is determined (at any concentration 
between 26 and 46* Brix), and the ash percentage read from tables here set forth. 

Saccharin as a Preserving Agent. Adolf Traegel, Verexna-Zextschrxft, 1935^ 
S45-S59. 

R 0. !N"kumann^ not long ago reported experiments on the preservation with saccharin 
of certain preparations made with acid fruits, these having been found to keep for some 
time without any decomposition. But the present writer controverts the idea that this 
coal tar product can be regarded as a preservative, for such acid products, at least. 
Experiments are described with solutions of sugar and preserves made with apple pulp 
which could not be preserved with saccharin used in an amount as to be equivalent in 
sweetening power to the sugar ordinarily used, whereas the preservation was perfect in 
its absence. Saccharin decomposes during prolonged boiling in aqueous solution and 
more rapidly in acid solution, even in the presence of weak vegetable acids. Thus solutions 
of saccharin when boiled in the presence of acetic, tartaric and malic acids for duration up 
to five hours soon decomposed on cooling, whereas such sucrose solutions in the absence of 
saccharin remained quite free from mould growth during four months Saccharin used in 
the ordinary way (without being submitted to the action of acids at boiling point) has an 
inferior antiseptic action, anyway when compared with benzoic and salicylic acid, l*6grms. 
having the same effect as 0*26 grm. of the latter, for example. J P O 

.. ... - ---- At_ 

^Contribution from the Laboratory of the Svenska Sookerfabriksaktiebolaget, Gothenburg, 
Sweden. * See also Cenfr. Zuokertnd., 1935, 304. 
s ZeitBCh. Nahr. Qenmtm., 1934, 47, 184. 
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OAim CuTTia. Harold V. Patten, Ernest C. Meeker, and Diego B. Toledo, of 
Hilo, T. H. 1,546,360. July 21, 1925. 

General objects of the invention are (1) to provide a nnmbei of torew shafts for 
bringing the cane against the knives so that all the cane in the row will be out regardless 
of the position of the stalks in the row; (2) to provide a plurality of knives which are 
yieldingly held and which are flexibly connected with each other. Fig. 1 is a plan view 
showing same attached to a tractor; and Fig. 2 is a section on line of Fig. 1. In 
these views A and B indicate a pair of frames which are suitably attached to the front of 
the tractor C, the two frames being connected together by the bridge piece /. Each 
frame consists of a pair of upright members S, connected together by the rib J, and the 
shaft 4 which is provided with flanged bearings. A centrally arranged vertical rib 6 is 
connected with the part S of each frame and this nb supports the castings 6 through 
which the shaft 4 passes and which forma a housing for the worm gears 7 and 7, one of 
which is located on shaft 4 aod the other is slidably mounted on a vertically arranged 



shaft S. This has its lower end journaled in the central knife casting 9, to which is 
secured the knife gear 10 and the gear tl which meshes with the gears 1$ of the knife 
castings IS, these being located on each side of the castings 9. These castings are recessed 
to receive the knife parts and the central casting carries the gears I 4 which mesh with 
each other and with the gears 10, the front one of which having the disc knife 16 secured 
to its axle so that the knife will be rotated through the gears and shaft 9. Each of the 
side knife castings IS carry the sprockets 16, the rear one of which is connected with the 
gear IS and an endless chain 17 passes over these sprockets so that the movement of the 
rear sprocket will be communicated to the front sprocket. This front sprocket has secured 
to the lower end of its shaft a diso knife 18, The side castings are of greater length than 

Lane, London, W 0 a (orioe it eaohl Abitmefca of Cniterf 
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the middle casting so that the side knives are arranged in advance of the middle knife, 
as shown in the plan view. The knives are bevelled on the bottom sides from the centre 
to the cutting edge so that they will have a tendency to ride on top of the ground instead 
of digging in. The centre casting is hinged to the side castings by the hinges 19 and the 
side castings are connected by the hinges 20 with the side plates 21 which are pivotally 
connected with the uprights f, as shown at 22. This arrangement of parts will permit the 
knives to rise and fall with the ground and the centre knife is yieldingly held in contact 
with the ground by means of a spring 2$ on shaft 8 which has its upper end bearing 
against the bottom of casting 6 and its lower end against the gear 11. Upper part of 
the shaft 8 is preferably of hexsgon shape and this part of the shaft works in a similar 
shaped bore of the gear 7. The gears 11 and 12 are shaped as shown so that the gean 
will remain in mesh at any angle that the knife castings may take This arrangement of 
the knives and their associated parts will permit the knives to cut the cane growing out 
of the ^ps and sides of the rows. Shafts 4 driven from a part of the tractor by means 
of the sprockets 24 and the chains 25. In order to bring the canes to the knives, a pair of 
screw shafts 27 for each set of them is provided These shafts are each formed of a 
v/ooden screw having a shaft 28 passing through the same and the upper end of the shaft 
is connected by the universal coupling 29 with a shaft SO which is geared to a shaft SI 
which is connected by the sprocket S2 and chain SS with the shaft 4* The lower end of 
each shaft 28 is rotatably supported in a shoe S4> the central shoe being formed double 
to receive the ends of the central pair of conveyors which are convergent from the frames 
A and B. A slipper S5 is slidably supported on the end of each shoe and is held in its 
projected position by a spring S6 Each slipper carries a roller S7 for engaging the 
ground. If this slipper should strike an obstruction the spring SS will act as a shock 
absorber to prevent damage of the parts and will return the slipper to normal pos.tion 
after it has passed the obstruction. A vertically arranged plate S8 is arranged under each 
conveyor, said plate being of tapered formation and has its wide end connected with the 
frame 2 by the slot-and-pin connexions S9. Each plate is also connected with the shaft 
28 by the bearings 40 The outer end of each plate carries a casting 41 which supports 
a roller 4 IS and the pin 4 ^* ^aid pin passing through the arms 44 which are connected with 
the shoe. As shown, the casting for wheel 4 ^ of the inner pair of plates passes from one 
plate to the other so that the wheel is located between the two plates. The wheels on the 
outer device are located to the outer side of each plate. A reinforcing strip 45 is secured 
to the bottom of each plate and has a depending pait 4^ to which a bottom plate 47 is 
adjustably secured by the bolts 45. This bottom plate has its front end pivotally secured 
to the front casting 4i and has a bracket 45 adjacent its rear end which supports a roller 
50f this roller engaging the ground. It will be seen that each plate S8 will move with the 
conveyor due to its slot-and-pin connexion with the supporting frame so that the 
conveyor assembly can ride over the ground* The bottom plates 47 will remain close to 
the ground at all times so that all the canes will be forced against the knives. This 
invention will cut the cane regardless of the angles the stalks grew in. The conveyors 
will direct all the stalks against the knives and the inventors may provide suitable means 
for receiving the out canes from the knives. The arrangement of the conveyor parts will 
permit the device to be used on unlevel ground. 

Olahxfioation of Cane Juiob, using Dyb-Mobdants, and revivifying and utilizing 
Samb. John C* Hebden (Assignor to Hebden Sugar Process Corporation, 
of New York). {A) 1,545A20 July 7th, 1926. (B) 1,545,821. July 7th, 

1926. (C) 1,545A22. July 7th, 1926. 

{A) In an example of this method of revivifying dye-mordants used for clari¬ 
fication,^ the activated substrate carr}ing the impurities which have been fixed and 
absorbed in the process of purification is suspended in boiling water, to which has been 
added or may be added sufficient mineral acid to hydiolyse the impurities, or sufficient of 
the salt of a metal which will react as a weak acid to perform the same hydrolyris. 
As the amount of the impurities to be hydrol}8ed varies, t^ strength of the acid or salt 

1 U.S. Patent, 1,646,818. 
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•olution used may be varied accordingly, trial showing in each case whether the acid or 
salt solution is too strong. If the acid or salt solution is too weak, some of the im« 
purities will be left unhydrolysed ,* whilst, if it is too strong, some of the aoti rated 
substance will be decomposed. After the whole mixture is boiled, the product may be 
filtered and washed, and is then ready for re-use; or the acid solution may be neutralised 
before washing and filtering; or again the acid or the neutralsolution may be treated with 
a small percentage of the original amount of tannic acid used for making the original dye 
mordant or subtrate, the product thus obtained being filtered and washed ready for re>use. 

(B) In the method previously described^ for purifying the raw cane juice the nitro¬ 
genous substances are absorbed by the dye mordant or the activated substance and are at 
the same time coagulated by the action of the heat, so that one obtains from the raw juice 
a product which can be used for the building up of a reagent similar to or equivalent to 
the synthetic fibre or gelatine-tannin compound previously described. In order* to take 
advantage of this discovery, all that is necessary is to treat the precipitate formed by the 
method described for the use of the dye mordant, or the activated substance in purifying 
raw sugar juices, which precipitate carries the combined dyestufis and absorbed impurities, 
(gums, polyphenols and precipitated albuminous substances) with the salt of a metal, as 
for instance, sulphate of alumina, ferric sulphate or titanium sulphate in a boiling 
solution, whereby the coagulated and precipitated nitrogenous substances are hardened 
just as any other albuminous or gelatine-like substance would be hardened by treatment 
with similar salts of metals, and the absorbed and hydrolysable impurities are rendered 
soluble. As the amount of the impurities will vary, so the amount of salt to be used will 
vary too, hence no definition of the amount of salt to be used can be given, this being 
determined in each case by trial. If the amount of salt used is insufficient, some of the 
impurities will be left unhydrolysed, and if it is in excess of that required to hydrolyse 
the impurities, some of the activated substance will be decomposed. Kxcess of the salt of 
the metal used can be then neutralized with any alkali which will precipitate a hydroxide, 
and there is present in the re-generated dye mordant or substrate an insoluble metallic 
hydroxide and a nitrogenous compound, both of which will combine ^ith tannic acid and 
yield a quantity of active material for purifying the raw juice when the same is treated 
with the recovered and re-generated material obtained after this method. In utilizing 
the nitrogenous substances contained in the juice in this way, the advantage is that not 
only is a waste product converted into a valuable purifying material, but in addition the 
nitrogen fixed can be recovered to be available as fertilizer, thus inok easing the economics 
of the general process. As the quantity of recovered substrate or activated substance or 
dye mordant plus the increment of insoluble nitrogenous or albuminous substance ac¬ 
cumulates, the excess not required for treating the regular run of juice is discarded and is 
thus available as fertilizer. 

(C) All the impurities taken up and removed irom sugar juice by the mordant or 
the activated substrate made from the insoluble hydroxide or the tannate of the metals, 
are xeadily acted upon by strong alkaline solutions, whilst the Inorganic compounds used 
in the preparation of the substrates are re-precipitated or re-generated by these alkaline 
solutions, as hydroxide. Thus it is possible to recombine these hydroxides with tannic 
acid and similar compounds by adding a fresh solution of tannic acid or any suitable 
tannin set forth above in the description of the method of making the original substrate. 
Strong oxidizing reagents in alkaline solutions will decompose the impurities taken up by 
the substrate and the insoluble hydroxide can be re-generated therefrom. Any strong 
oxidizing reagents can be used, such for example, as an alkaline solution of hydrogen 
peroxide or a hypochlorite or ** similar oxidizing compound.*’ Strong acids, as for 
example, sulphuric or hydrochloric add, maybe used to dissolve the hydroxide component 
of the activated substance on the substrate, and this can be re-precipitated, using a 
caustic alkali for precipitation, thus causing the impurities, as well as the substances 
combined with the hydroxide to remain in the solution. Hydroxide thus precipitated 
upon the substrate can then be recombined with the tannic add. An oxidising agent 

1 U. S. Patent, l,M6,3]6. 
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iuoh for example, at a soluble chlorate or similar compound may be used in connesion 
with an acid solution for decomposing the activated substance tod the impurities on 
the substrate. By re-generating the substrate, as is made possible by the present in¬ 
vention, there is the saving of the cost of the original insoluble base or material upon 
which the activated substance is precipitated, and when insoluble tannates are employed 
as the activated substance or mordant, there is an additional saving of the cost of the 
hydroxide used. _ 

CoMTiNuouB Sbttlino Tank. Frank J. Casablanca and Manuel F, Galdo (Assignors 
to the Continuous Clarifier and Settler Company, of Havana, Cuba). 
1,642,666. June 6th, 1926. 

An apparatus of continuous action operates in such a way, that, due to its lower 
density, the clear liquid will flow out above and the settled impurities below. Separation 
of the impurities are obtained by causing the liquid to change its direction and velocity 
of flow several successive times, preferably reducing the velocity on its upward motion 
(that is, against the action of gravity) and increasing the velocity on its downward motion 
(or with the action of gravity). This apparatus has decided advantages over the now 

known clarifiers or defecators due to 
its simplicity of construction and action 
and economy effected by its use. 

It consists of a tank or outside body 
1, in the shape of two truncated inver¬ 
ted cones joined together*, the lower 
cone forming the bottom beingprovided 
with brackets 2 for support on beams 
J of a suitable platform or staging. 
The upper cone is covered with a flat 
plate rivetted to its upper border and 
and having a large central opening, 
through which it is rigidly joined to a 
circular body 5, whose bottom slopes 
down towards one side, and having 
connected to its lowest point an inclined 
tube 6, which projects out through wall 
of tank 1, this b^y 6 thus forming a 
trough around a funnel-shaped recep¬ 
tacle 7 whose upper edge is higher than 
the bottom of trough $ Inside this 
receptacle, the tube marked 8 dis¬ 
charges the turbid liquid to be clarified, 
e.g., juice already limed and heated 
to near the boiling point. Funnel 7 
is provided with a long downtake tube 
7' which reaches down and then bran¬ 
ches into opposite sloping discharge 
tubes 9. Forming an intermediate body 
between outer tank 1 and downtake / is 
located a cylindrical tank with conical 
bottom 10, so that the ends of inclined 
tubes 9 are quite close to its shell. The 
conical bottom of this tank 10 is concentric with conical bottom of outer tank 1, both con¬ 
necting with a 2-paBsage piece 11, as it will be explained later. Around the cylindrical body 
of tank 10, and at a short distance from it, Is arranged a cylindrical bell 12, closed on its 
upper end by cover IS, which allows the passage of and is rivetted to downtake tube 7*, 
tiirough flange 14 , and from which tank 10 is also supported or suspended by means of 
several angle plates 15. The special piece 11 has two |iMsageB, the outside one 16 
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oonnecting to the mouth of conical bottom of outer tank 1 and the other paeeage 10^ 
connecting to the mouth of conical bottom of inside tank 10 ; both paesagee 16 and 1^ 
being provided with valves 17 and IT and joining to a 18t which connects through 
pipe 19 to a magma pump tO, In the upper part and inside tank 1^ there is an arrange¬ 
ment consisting of a bent tube gi, placed horizontal and more or less level with border of 
funnel 7, provided with several intakes 66, in which the clear juice overflows and is let 
out of the apparatus, tube 61 being connected through a short nipple 63, with another 
tube 64, outside of tank 1, and provided with controlling valve 65» 

This settler works as follows: Turbid juice, previously limed and heated to almost 
100*^0. is discharged through the pipe 8 into the centre of funnel 7. The foam formed by the 
liquid falling on the suiface of the liquid in the funnel overflows over the top of the funnel 
7 and falling in the trough 5, flows out through tube 6. The liquid or juice descends 
through tube T, discharging through the inclined tubes 9 into the inner tank 10, until 
this is filled and then overflows over its upper edge and descending through the circular 
space 66, formed by tank 10 and bell 16, falls into the outer tank 1, and Ailing this, the 
dear juice already clarifled overflows into inlets 66 and out through valve f6. The mud 
formed by the precipitated impurities on the conical bottom of tanks 1 and 10, falls out 
slowly through the spaces 16 and 1& of special piece 11, their discharge being controlled 
by the valves 17 and IT, then^ falling through Y 18 and pipe 19 to magma pump 60, it is 
sent to the mud tank or other place, according to the system used by the factory. When 
working the defecator is always completely full of liquid When this liquid falls into tanks 
10 and 1, the heavier substances (forming the mud) fall to the bottom. This effect is 
assured and increased in two ways : (1) by the changes of direction which the liquid is 
forced to take ; that is, after falling into tank 10 through tubes 9 it flows upwards until 
the edge is reached, then moving downwards until reaching the lower edge of bell 16 ii flows 
upwards again through tank 1 ; (2) by the changes of velocity which the liquid suffers 
during its course through the apparatus, due to the difference in the area of the passes 
leading up and those leading down, the downward passes like tube 7'and space 66, having 
an area a great deal smaller than the upward passes, such as tanks l(?^and /. Due to the 
very low velocity of the liquid in the relatively large sized tanks 1 and 10, plenty of time 
is given to the heavy particles to fall to the bottom, thus clarifying the liquid. 

Dbhyouatbd Molabbbs (Blacks ritAP) Pubparahun. Stanley D. Wilkins (Assignor to 
//. C. Weiner and E C. Gould, of St. Louis, Miss., U.S.A.). 1,548,69$, 

August 4th, 1926. 

While blackstrap molasses is of great commercial value in numerous industries, its 
use is to some extent limited because of its liquid form, because of iti^ variable quality, 
because it is not easily handled, and because it requires special storage facilities and 
usually special manipulating machinery in commercial manufacturing plants. These 
disadvantages may be removed (it is stated) by the following method of preparation 
Casein or skimmed milk solids are intimately mixed with the heated molasses in the 
proportion of I to 2 parts by weight respectively, and the product subsequently dried, using 
preferably the apparatus described in XJ.S. Patents 1, 298,470 and 1,374,466. 

Film Evapohatobs. Samuel M. Lillie, of Philadelphia, Pa., U.S.A. 1,536,894, 
May 6th, 1926. See U.K. Patent, 201,134.' 

Leaf Filter with Vertically Uakqino Elements. Paul Dehne, of Freiburg, 
Germany. 1,547,368, July 28th, 1926. 

Claim 4 ; Id a filtering apparatus the combination with a casing having a supplying 
pipe for the matter to be filtei^ and a removable bottom, of a hydraulic pressure cylinder 
and piston on the top of said casing, a number of vertically hanging hollow Alter elements 
suspended from said hydraulic pressure piston by a tubular piston rod communicating 
with said filter elements by a hollow piston placed in the casing, the cross section of which 
corresponds to* that of the casing, the tubular piston rod having a supplying pipe lor a 


1 ins, 609 . 
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suitable washing, cooling or heating liquid, the stroke o± the hydraulic pressure piston 
being sufficient to move the filter elements into and out of said casing when the bottom 
has been removed, the elements havinq* detachable discharging pipes for the filtered liquid, 
and the hydraulic pressure cylinder having a supplying and a discharging pipe for the 
pressure fluid to said cylinder. 


UNITED KINGDOM. 

OBNTUxruoAi. DisoHAitoiNo Dbviob.* E, van der Molen, of Groningen, Holland. 
lBS 8 t 460 . January 24th, 19i6. 

Deposited solids, as sugar or the like, are removed from a centrifugal basket by a 
scraper supported by a guideway over the basket; a coupling device causes the guideway 
and spindle to oscillate together while the guideway is prevented from rotating with the 
spindle. Ihe spindle 6 carries the basket 6 within the stationary casing 7 which supports 
the guide if composed of four parallel bars. Two slides IS, IS work between these bare 
on opposite sides of the spindle The slides are connected together by a strip 14 and 
support the scraper-knife 8 and a plough 9 which directs the loosened mateiial to the 
opening 10. To bring the scraper into engagement with the deposited solids the slides 
are moved along the guide 11 by means of the screw SS. The casing carries angle pieces 
16i 17 with rubber buffers 18 to prevent the guide from rotating with the basket. The 
guide 11 also carries two slides f7, S8 with bearing ends t9, SO, each adapted to encircle 



the spindle 6 through about a quaiter oi its circumference. The slides are moved to 
engage the spindle by a screwed spindle SI so that the basket and sciaper maintain a 
constant relative position during any oscillation. A short scraper may be used and may 
be reciprocated to cover the full length of the basket; the scraper may be mounted for 
rotation on a vertical axis to vary the cutting angle. In a modification the means for 
operating the slides S7, £8 are coupled with those for operating the scraper, so that the 
sonper can only be moved into cutting position when the slides are moved to clutch the 
spindle In another modification, a two-part ring 48 , Fig. 6, is siippqyted by the guide 
11 and carries two perforated lugs to receive coupling pins 49 flexibly attached to the ends 
of a bifurcated lever 30 which rotates in a vertical plane on a pivot 31 in a biacket on the 
guide 11, The end of the lever 30 has rollers engaging in a cam'^groove in the slide IS 
which can be moved to cause the pins to pass through the perforated lugs and engage in 
holes in the guide 11, In the retracted position, when t{|fe pins are freed from the guide 
but are left in the lugs, the flexible mounting permits them to oscillate with the ring 48 
and the spindle 3. 
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Sugar Crops of the World. 

{Willett Groyne JBetimatee to Novemhor t$th^ 19S6.J 


United States—Louisiana . 

Harvesting 

Period 

.... Oot.-Jan. 

Tons. 

.. 196,000 

19S4-26. 

Tons. 

79,002 

1938-84. 

Tons. 

144,664 

Texas .. . 

• • • • 2» »> 

250 

460 

2,600 

Porto Rico . 

.... Jan.-June 

. . 650,000 

689,288 

399,976 

Hawaiian Islands . ... • 

.... Not.-J une 

.. 640,600 

696,000 

626,279 

West Indies—Virgin Islands .. 

.... Jan.-June 

7,000 

7,200 

2,332 

Cuba. . . 

.... Deo.-June 

.. 6,160,000 

6,126,970 

4,066,642 

British West Indies—Trinidad .... 

.... Jan -June 

66,000 

69,628 

62,046 

Barbados .. 

• • . . ,, ,, 

60,000 

63,000 

44,109 

Jamaica . 

• • • • 9t »» 

40,000 

42,600 

33,431 

Antigua . 

St. Kitts .. 

.... Feb.-July 

15,000 

17,300 

7,860 

. Feb.-Aug. 

13,000 

16,000 

10,196 

Other British West Indies . 

. Jan.-June 

7,600 

9,000 

4,488 

French West Indies—Martinique .. 

.... Jan.-July 

.. 21,000 

23,000 

17,110 

Guadeloupe . . . 

• • • • t» >» 

28,000 

34,722 

27,648 

San Domingo ... 

.... Jan.-June 

.. 320,000 

311,270 

229,373 

Haiti. 

.... Dec.-June 

.. 13,600 

8,280 

6,800 

Mexico. 

... • ,, ,, 

.. 176,000 

165,223 

166,932 

Central America—Guatemala. 

.... Jan.-June 

26,000 

24,000 

20,860 

Other Central America . 

. •• • *« t« 

62,600 

66,000 

66,281 

South America — 

Demerara . Oct.-Dec. and May-June 

.. 100,000 

100,000 

96,494 

Surinam . 

.... Oct. Jan. , 

10,000 

10,200 

10,682 

17,488 

Venexuela .. 

.... Oot.-June . 

.. 19,000 

19,000 

Ecuador ... 

.... Oot.-Feb. 

18,000 

18,700 

18,662 

Peru . 

.... Jan.-Dee. 

.. 265,000 

810,622 

316,904 

Argentina ... 

.... May-Nov. 

.. 366,000 

246,717 

249,162 

Brasil . 

.... Oct.-Feb. 

,. 760,000 

812,493 

799,981 

Total in America . 


.. 8,900,260 

8,863,666 

7,420,788 

Asia—British India . 

.... Deo.-May 

.. 2,602,000 

2,637,000 

3,317,000 

Java (1926.27: 2,000,000) .... 

.... May-Nov. 

2,290,000 

1,977,490 

1,771,772 

Formosa and Japan ... ....... 

.... NoT.-June 

478,000 

458,836 

448,736 

Philippine Islands. 

• ••• •» ft 

.. 470,000 

581,000 

872,382 

Total in Asia ... 


. 6,740,000 

6,664,826 

6,909,840 

Australia ... 

.... June-NoT. 

.. 600,000 

486,680 

281,869 

Fiji Islands .. 

• • • • >» »i 

.. 66,000 

70^000 

68,000 

Total in Australia and Polynesia 


.. 666,000 

606,680 

339,869 

Africa—Eg^t . 

.... Jan.-June 

.. 107,000 

110,000 

88,382 

Mauritius .. 

.... Aug -Jan. 

.. 206,000 

224,710 

201,660 

Reunion .... 

•• •• *> ft 

40,000 

61,700 

44,132 

Natal. 

.... May-Dot. 

.. 190,000 

143,974 

181,671 

Mosambique . . 

*••• t> i> 

60,000 

66,000 

66,400 

Total in Africa . 


.. 608,000 

686,884 

672,086 

Europe—Spain . . 

• Dec.-Jane 

9,000 

8,087 

7.871 

Total cane sugar crops .. •, 


.16,807,260 

16,607,042 14,260,843 

Europe—Beet sujrar crops. ... .. 

UniM States — Beet sugar crop .... 

• ... Sept.-Jan. 

. 7,606,000 

7.077,791 

6,067,761 

.... July-Jan. 

.. 776,000 

974,185 

787,217 

Canada — Beet sugar crop , , 

.... Oot.-Deo. 

30,000 

36,200 

16,600 

Total beet sugar crops . 


8,410,000 

8,088,176 

6,861,478 


Orand total Cane and Beet Sugar.Tons.. 83,696,811 80,111,881 

Bstimated increase in the world’s production 628,082 8,4^,807 1,700,06$ 
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United States. 

(WilUii # Qray,) 


(Tons of 2,240 lbs.) 

1925. 

Tons. 

1924. 

Tons. 

Total Receipts, January 1st to December 2nd .. . 

. 3,131,261 

.. 2,915,641 

Deliveries „ ,, . 

3,107,034 

.. 2,914,606 

Meltings by Refiners ,, „ . 

. 3,082,380 

.. 2,895,560 

Exports of Refined „ ,, . 

252,000 

178,000 

Importers’ Stocks, December 2nd . 

. 24,227 

1,930 

Total Stocks, December 2nd.. . 

58,688 

28,964 


1924. 

1928. 

Total Consumption for twelve months . 

4,854,479 

.. 4,780,684 


Cuba. 


Statement of Eepouts and Stocks of Sugar, 1922-1923 
1923-1924, AND 1924-1925. 


(Tods of a,940 )hs ) 

fixportt . 

Stocks . 


1922-23 1923-24 

Tous. Tons 

3,386,494 .. 3,736,359 
86,266 .. 145,422 


1924 26 
Tons. 
4,399,231 
460,709 


Local OonsiimptioD 


3,472,760 3,881,781 4,869,940 

108,000 .. 116,000 120,000 


Ecoeipts at Ports to October Slst. 3,580,760 

Hnvtmn, October SUt, 19S6 


3,996,781 4,979,940 

J. OlfMA. li MsJKR 


Beet Crops of Europe. 


[WxlUtl f ffray’t Etltmaltt to Novtmbtr SBth, 19i5.) 



Harvesting 

Period. 

1926-26 

Tons. 

1934-25. 

Tons 

1933-24. 

Tons. 

Germany . 


1,680,000 

1,575,684 

1,146,891 

Ozecho-Slovakia . 

. Sept.-Jan. 

1,600,000 

1,409,703 

1,001,049 

Austria . 


85,000 

75,000 

47,321 

Hungary . 


220,000 

202,354 

122,588 

France ... 


780,000 

827,472 

490,850 

Belgium. . 


380,000 

400,105 

300,121 

Holland. 


300,000 

829,244 

281,923 

Russia (Ukraine, etc.) . 


950,000 

458,375 

366,742 

Poland . 


630,000 

494,854 

389,995 

Sweden . 


180,000 

135,000 

163,890 

Denmark . 

. Sept.'Jan. 

175,000 

140,000 

102,358 

Italy . 


200,000 

422,000 

351,102 

Spain . 


226,000 

260,000 

185,063 

Switzerland . 


6,000 

5,906 

6,500 

Bulgaria . 


38,000 

39,758 

26,566 

Boumania. 


85,000 

86,256 

71,826 

England . 


64,350 

28,780 

13,280 

Other Countries . 


106,660 

192,360 

60,691 

Total in Europe . • 

T -- r- - 

7,605,000 

7,077,791 

5,067,761 
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United Kingdom Monthly Sugar Report. 


Oar last report was dated the 9th of November, 1926. 

Daring the whole period under review the market has shown a steady appearance and 
generally prices are higher than a month ago. Sentiment seems to he changing in favour 
of sugar and from all appearances prices were pitched too low at 2 cents or under for 
Cubans. 

The London Terminal Market has been active and a large husineBS has been tran¬ 
sacted. The daily registrations on the average have continued on a higher scale than 
since the inception of the contract. Large buying orders have come into the country for 
speculators, and hedging and covering operations have helped to make the marked liquid. 
About 16,000 tons were tendered on November but all the sugar was stopped very quickly 
and had little or no effect on the market. November was finally liquidated at 148.4|d. 
Heavy liquidations have taken place in December, holders in most oases transferring to 
March, May or August. December sold from 13s 6d. up to 14s. 6d. and down again to 
13s. 8^d tip to the present about 20,000 tons have already been tendered on December 
contracts. March sold from 14 b. 3|d. to 168 SJd. to 14s. 4Jd., May from Us. 7|d. to 
16 b. 6d. to 14 b 6|d., whilst August fluctuated from Us. ll|d. to 16s. to 16s. The latest 
prices are DecemW ISs. S^d., March 14s. 3d., May 14s. 6d., August Us I l|d. 

Trading in actual sugars has been rather slow and after the reaction in prices from 
the highest point the trade continued to pursue their hand to mouth policy. No export 
trade has been done. Beady Granulatt^, which was fairly plentiful at toe outset, has 
been scarce and in good demand since December 4th when the Elbe Navigation was 
officially declared closed. Various Dutch and Czecho marks sold from 13 b. 104d. to 
Us. lO^d. The latest price is Us. 9d. There is still little demand for forward as the 
premiums are considered too high. American Granulated has not been so abundant and 
has been dealt in from Us. 6d. to Ids. 3d o.i.f. U.K. Polish and Hungarian Orystals are 
not pressing for sale in this country, sugar from Hungary having found an outlet in 
Lidia. The Java Market has improved and India has been a big buyer. Small quantities 
of next May/June shipment have been sold to the U.K. from 16s. to 16s. 9d. c.i.f. 

Spot sugars have been plentiful owing to the tenders on the terminal market. Dutch, 
Ozecho and American Granulated have been sold from 278. to 27s. lOJd. to 27 b. 44d. duty 
paid. White Javas and Mauritius have been sold from 24 b. 6d. to 26 b. 6d. according to 
quality. 

Large quantities of Home Grown Sugars have been maiketed chiefly by Kelham, 
Oantley, Ely and Anglo-Scottish Factories. Last week the Kidderminster Factory started; 
it principally intends to supply the Birmingham aiea. These home grown sugars 
have been sold from 27 b. fid. to 28 b. to 27s. 3d., subject to the usual rebates 

The British Befiners have done a good business and advanced their prices by 3d» per 
cwt. on the 13th November, by a further 3d. on the 26th November, and again by 3d. on 
the 26th November. The latest prices are No. I Cubes 32 b. fid., London Granulated 
28s. 104 d. # 

Only a fair business has been done in raws to the British Befiners; amongst the sales 
were Cuban 96 per cent, at 11s. to Us. 74d. c.i.f., Mauritius Crystals from 16s. fid. to 
Ifis. 3d. c.i.f., and B.W.I. from 148. 3d to 168. 3d. c.i.f. 

In New York a good business has been done in raws and at one time up to 24 cents 
was paid, but the latest price is 2*t^r. The Futures Market has fluctuated considerably, 
especially for December delivery, but the quotations to-day are on a higher level than a 
month ago. 

Beports of the Cuban crop are contradictory. The complaints as to drought seem to 
be founded on fact as the official rainfall for October is given us 2 ins, against 9 ins. last 
year. Various forecasts of the outturn of the crop have been estimated from 4,800,000 tons 
to 6,160,000 tons. Guma Mbvbr has to-day brought out his first official estimate of 
6,373,714 tons, but up to the time of writing Himxly has not issued one. Stocks at the 
outports axe now only 230,000 tons more than last year. 20 Centrals are now reported 
to have started work. 

The weather on the Continent has improved for the harvesting, but F. 0. Light has 
reduced his previous estimate for statislscal countries by 123,000 tons, although at the 
same time he increases Bussia by 60,000 tons, making a net reduction of 78,000 tons. 


21, Mincing Lane, 

Iiondon, K.O.jS. 

December 10th, 1926. 


Abthub B. Hodob, 

Sugar Merchants and Broken. 
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